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CHAPTER I 
THE PROBLEM 
Statement of the problem. I submit this service 
paper as a plea for more vitalized curricula in the teaching 
of sciences in junior and senior high schools through the 
use of selected motion pictures. 
Scope and Delimitation. This paper is intended to be 
used as a guide for science teachers who wish to improve 
their teaching methods with the use of motion pictures. A 
course of study in biology and related sciences has been 
built. The author has searched for and found films that he 
feels are suitable for the fields of healthj botany, zoology, 
and general science instruction. The producers and distrib-
tors of these films are also listed. A description is in-
cluded for each motion picture film and can be found by a 
code number and letter. The letter before the .film denotes 
the field; h--health, b--botany, z--zoology, gs--general 
science. By referring to letter and number, one can quickly 
look up a description of the film under the selected field. 
Advantages of visual aids. Pictures have been the 
keystone in the bridge of learning since the days of the 
caveman. Textbooks are illustrated with photographs, charts, 
and drawings to give vitality to the printed page. One can 
not imagine a classroom without a blackboard in evidence. The 
stereoscope added the realism of third dimension to classroom 
pictures, and projected pictures have evolved from the black 
and white 11 stills 11 of the magic lantern to the life-like 
motion pictures in natural color and sound. With the aid of 
photography, the learner can watch the swift flight of a 
bullet, look inside the blinding arc of the electric torch, 
or observe months of plant growth compressed into a few min-
utes of time. 
The Bureau of Navy Personnel of the United States Navy 
Department listed the following six reasons for using instruc-
tional fi l ms as training aids: {1) to learn more, (2) to remem-
ber longer, (3) to increase interest, (4) to make training 
uni form, {5 ) to build morale, and (6) to save time. 
Results of tests upon the teaching value of films 
have resulted in the one common conclusion that teaching with 
films is useful, the gain in learning estimated at from 20% to 
2?%. Also the pol.ver of re:tention was found to be augmented 
through the use of motion pictures. Here the gains have been 
estimated as high as 38%. Large groups using films under the 
direction of one teacher learned as much, if not more than, 
smaller groups not using films. 
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Summary. The motion picture is essentially a multiple 
method of communication. It is especially effective as a 
technique for telling a story. It presents facts realistic-
ally. It dramatizes human relations and events. It arouses 
emotion. It transmits attitudes. It records and reproduces 
phenomena for scientific study and analysis. It depicts the 
unimaginative and enables one to see the unseen. By means of 
the sound motion picture, the whole gamut of human experiences 
may be communicated from teacher to learner wherever a learn-
ing-teaching situation exists. 
The motion picture is not only applicable to all 
levels of formal education, but it also may be used for the 
communication of ideas, attitudes, and experiences to the 
masses of people out of the schoolroom. It has proved its 
effectiveness in adult education, in industry, and in sales 
training. In its early stages of development in America, the 
motion picture found its support in the hundreds of thousands 
of relatively untutored people who flocked to the penny 
arcades and nickelodeons to be "amused" and 11 to learn" by 
seeing. The film spoke a language, then as now, which the 
common man could understand. The i mpact which the motion 
picture has made upon the American public in the first fifty 
years is immeasurable. As a method of effective mass commun-
ication, the. film is unsurpassed. Under the cloak of enter-
tainment, the theatrical cinema has tutored the American 
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public with respect to mores, manners, and customs. It has 
also carried its message to all lands. It has developed 
desires which have had a marked effect upon behavior. While 
the philosophical and ethical values which have resulted have 
been the subject of much debate, the fact is that the motion 
picture is a powerful educational tool whether it be used to 
entertain or to formally teach. 
Suggestions for further study. (1) I believe a study 
should be made in order to determine the pupil evaluation of 
the instructional films being used. (2) Also I believe a 
study should be made as to the extent to which films at 
present included in the curricula of various schools are con-
sidered applicable and useful by the instructor. 
THE OBJECTIVES OF SCIENCE TEACHING 
Foreword. In all courses of education, regardless of 
subjects, there is one common goal which should be kept in the 
minds of teachers. That goal or aim is to so instruct indi-
viduals that they will emerge better equipped to cope with 
the problems ~ of life in a democratic society. Our adult 
leaders of the future are being shaped, molded, and prepared 
for life now in our schools. We have a responsibility to 
see to it that in addition to gaining subject matter knowledg~ 
they also gain certain principles and ideals which we hold 
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eminent for democratic living in these United States. If 
this responsibility is fulfilled, our pupils will have gained 
much toward the development of a democratic character, needed 
so very much among mankind today. 
THE TEACHER 
Before listing objectives in the teaching of science 
it may be well to look back and observe the introduction of 
science into the school curriculum, as well as the modifica-
tiona that have come about as to method of application. The 
introduction of science gave a new trend to education, changed 
the outlook of mind, gave new intellectual background to life, 
and disturbed the balance of studies in the schools. 1 Nothing 
in all educational history has done more to advance the cause 
of education than the introduction of science into the educa-
tional system. The academies were in their prime when science 
teaching was introduced and had they fully admitted science 
into their curriculum the public high school would not have 
so easily won its way. The refusal of the majority of the 
academies to admit science hastened their decadence, while the 
new high school which eagerly adopted natural science, grew in 
strength. A second reorganization of content was started in 
England about fifty years ago. It was known as the Perry 
lF. Hodson, Broad Lines in Science Teaching, 
(New York: The Macmillan Company-,-1809). 
5 
Movement and strove to reorganize the teaching of mathematics 
and science which were being taught almost entirely in prep-
aration for examination. Increased thinking ability and socia 
capabilities were the aims advocated. It expressed itself in 
an effort to humanize science teaching by applications to 
life and by the use of classroom tested "real life problems." 
Over emphasis resulted in absurdities which still exist in 
some schools. The movement tried also to break down the 
11 water tight compartments" into which astronomy, botany, 
physics, and chemistry had been confined by conventionalized 
methods of school administration. General science and biology 
are two results of this effort. 
The second main influence of science upon education 
was in methods. The l aboratory method wa s introduced in 
science in nearly all subjects. This individual first-hand 
work is of great value and its introduction gave a much needed 
reform to educational practices, but the laboratory method has 
not solved all the problems of education, or even of science 
teaching. Besides being a faulty panacea, it has serious 
defects. The idol of research, whose worship is fostered in 
most colleges, turns teachers' hearts away from boys and girls 
in homage to organization and subject matter. The laboratory 
method is the research method, and fosters llsystems,u "quanti-
tative lists," and "courses." Information for its own sake, 
in 11 uni t-course 11 doses, is oft thrust down unwilling throats. 
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Science consists of. both subject matter and method, but the 
method is by far the more important. Set a child to finding 
out things by observation, experiment, and thinking; with 
guidance, he will learn to think for himself. Teachers of 
science are still refining ideals and improving methods of 
science instruction, but because schools are by nature con-
servative and rooted in tradition, the change is slow. 
Leaders in educational thought are usually the older exper-
ienced educators who naturally, and sometimes unconsciously, 
resist any change or new point of view. While science has 
secured a firm and respectable place in our schools, the 
scientific method and especially the spirit of it have not 
yet fully permeated school life. Science should not be 
treated as a separate compartment of the program of studies. 
It is the gaining of habit and attitudes of mind, as well as 
the learning of subject matter. Achievement, not research, 
is what counts most in the training of children. The teacher 
should inculcate in the child's mind the spirit and ideals of 
science and thus realize his tremendous opportunity. Nothing 
in all the curriculum tends more to develop able thinkers than 
does the habitual incisive thinking which science students, 
under a teacher filled with a spirit of science, are required 
to do. Science, a tool of vast usefulness and power, needed 
now as never before to aid in the promotion of civic as well 
as scientific educa tion, should not be allowed to rust. 
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The very aims of education have been changed. by 
science. Since \'lilliam James emphasized individual differ-
ences, the whole point of view has shifted more completely to 
that of the child. Education has become more democratic in 
its aims, recognizing social obligations and fitting all for 
life and vocation. School and Society have realized they are 
inseparably interlinked. School work has become a part of 
life work, not just a preparation for it. Teachers used to 
strive to develop clear thinking, independent thinking, and 
sober living. These are good aims for any education, but 
today we add willingness to grapple with new problems and 
ability to solve ·these problems. \ve believe that initiative 
should be encouraged by the development of the child's orig-
inality. It is not alone what one knows, but what one can do 
mentally or manually. T~inking is not a spontaneous out-
burst from within, but rather a product of the habit and 
spirit of observation. We sometimes forget that reasoning 
does not follow cut and dried rules and that theory and 
practice cannot be hammered into a pupil. One aim of all 
science may be to teach correct methods of clear thinking, 
yet this objective cannot be obtained by mere drilling of 
theory or method. Science should habituate students to 
reason to correct conclusions from a basis of observed facts. 
Science also has a definite place in the training of boys and 
girls for personal efficiency and good citizenship. 
8 
The Commission of the Reorganization of Secondary Edu-
cation, of the National Educational Association, in its report 
entitled "Cardinal Principles of Secondary Education," 
(Bulletin #35, 1918) set forth seven main objectives of edu-
cation upon which work in the secondary school should be 
focused. Science instruction is especially valuable in the 
realization of six of these objectives, namely: health, 
worthy home membership, vocation, citizenship, worthy use of 
leisure, and ethical character. 2 Greater use is being made 
of agencies outside the classroom in science work as well as 
in other departments of education. Modifications of methods 
in "reciting," tests of the relative values of current 
methods, and many other changes have been brought about. 
Among them all, four stand out distinctly. (1) The project 
method, which seeks to improve the organization of subject 
matter by substituting a more natural presentation of facts 
and their relations. (2) General science is a reform in the 
content of science work, seeking to give a basic general 
scientific knowledge. (3) Practical science, which means 
applied science, is an illustration of the recent changes in 
the objectives of education. (4) Trade science, a speciali-
zation of applied science typifying Dewey's "learn to do by 
2A report of the Commission on the Reorganization of 
Secondary ·School Education, (Bulletin 26, 1920), "Reorganiza-
tion of Science in Secondary Schools." 
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doing. 11 
What will be the science of tomorro\-r'? Not in terms of 
project or trade science, special science or general, but in 
terms of its service to mankind. Secondary school science has 
an opportunity and the means and power to use this opportunity 
to the greatest service of humanity. The science of tomorrow 
will, we hope, maintain higher public health, improve the 
ideals of home life, guide and educate vocationally, increase 
democracy among men, inculcate true ideals of service and 
social relations, open the door to useful avocations, and last 
but far from least, will assist in the development of ethical 
character. Science will develop the interests, habits and 
abilities, teach useful methods of solving life's problems, 
stimulate and inform the students' minds, and give cultural 
and aesthetic values. The science of tomorrow will be the 
most educative and valuable force active in the schools. 
THE PUPIL SPEAKS 
Soon I shall be an adult member of society. From my 
high school science courses I have gained much that will con-
tribute to my becoming a worthy citizen in these United 
States. I shall list some of these understandings I have 
gained from my science courses. 
Health. I know that health is necessary for the 
proper advance and growth of any living organism. The human 
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body requires care, as does any machine. It requires rest, 
proper food, and protection. Being a higher organism, it 
needs to have men tal health as well as physical. 
Facts. The true scientist seeks the truth whether it 
agrees with ·or disproves his own beliefs. Likewise should any 
good citizen seek the truth in all matters, regardless of how 
the outcome may personally affect his position. 
Open-mindedness. I have learned to keep, -my mind and 
imagination open to new ideas, regardless of their seemingly 
impossible or improbable fulfillment. Jules Verne wrote of 
and named the submarine years before it was invented. 
Persistence. Though a goal may seem impossible to 
reach, if it is worthwhile it is worth going after. Monsieur 
and Madame Cur~e were balked for years in their project to 
isolate r adium. Their persistence won out. Ehrlich spent 
years and felt the taunts of fellow scientists meanwhile, as 
he sought and found the 11 ma.gic bullet. 11 Many people today 
claim that war is an evil that we shall always have. They 
point out that there have been wars since time began. They 
agree, however, that the abolition of war would be a wonderful 
achievement. I believe that such a great goal is worth man's 
persistence to obtain it. 
Unselfishness. Practically all great scientific 
contributions to mankind have been given with no thought of 
reward. Most of our vital medical knowledge and medicines 
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have been issued forth to man with no patent or thought of 
remuneration. I am not going to become a great scientist, 
but I will ever bear i n mind that if I can extend a helping 
hand to my fellow man, it is only right that I do, so with the 
sole thought that I am helping--and not with the thought of 
compensation. 
Cooperation. Throughout science one sees always evi-
dence of cooperation. Scientists working on the same exper-
iment and seeking a common goal exchange views and ideas con-
tinously. There is no feeling of jealousy and envy among 
real scientists. They aid one another and contribute to the 
common goal. It seems to me that individuals, communities, 
and nations could--and should--adopt such procedures. 
Race-Pre.ludice. There is no foundation for race-
prejudice. I learned in science courses how Leeuwenhoek, the 
German, Pasteur, tbe Frenchman, and Niski, the Japanese, worked 1 
toward common goals without speaking the same language. I 
would think as a German, as a Frenchman, as a Japanese if I 
were brought up in that specific nation. We are all created 
equal and an American baby--if transported suddenly to 
Hindustan--would grow up with all the indoctrination of its 
environment. Science has taught me that all men have much in 
common. Man is an animal and among animals we have species 
and genuses--but man is still man--there are certain common 
things to be found in all mankind. We all want love whether 
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we be Americans, Englishmen, Germans, Frenchmen or the head-
hunters of the Amazon. That is one thing all human beings 
desire. It has been said that there are greater differences 
to be found among individuals within a single race than are 
to be found between two races. 
Religious Prejudice. I have learned that a man should 
be judged by his work and ideals. My teacher in biology im-
pressed me deeply when he mentioned that a Jewish boy named 
Dave Novenstein saved his life overseas. Dave wa s a Jew and 
my teacher was not, but at the time it didn't matter. Dave 
saved a fellow man. Did my teacher have to be of the same 
.Faith? Dave saved him because he felt it was his duty to do 
so. There was no checking up on beliefs and doctrines of 
faith. 
Honesty. There is no place in a scientist's mind for 
untruths. He cannot harbor false ideas. I must also seek the 
truth and be honest in all things. 
Courage. Courage is needed more today than ever 
before. Zola, Pasteur, Lister, Mendel all had courag e to 
continue in the face of disappointment and hardsllip. 
Faith. I have learned in science how the earth formed 
and how life evolved. I have also come to realize that behind 
all of this great universal building there must be some 
supreme power. How else can one account for all the wonders 
and mysteries of Nature? The greatest leaders in science 
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today recognize and acknowledge a supreme power. The scien-
tist can give an answer to most any question regarding non-
living phenomena, but as to life, although he can understand 
and describe the stages of evolution, he is stopped when it 
comes to life itself. He can duplicate most any other thing 
in the universe except life. That is why the greatest 
scientists of the world today believe in a God. 
I think you will agree voJi th me when I say that my 
science instruction has helped greatly to prepare me for a 
place in our great democratic society. 
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CHAPTER II 
A COURSE IN HEALTH 
THE OBJECTIVES OF THIS COURSE 
1. To develop in the pupil a better acquaintance 
with his own body and its needs. 
(a) An understanding of the systems of t he 
body, (skeletal, muscular, circulato~y, 
digestive, excretory, respiratory, re-
productive, and endocrine.) 
(b) An understanding of the role of carbo-
hydrates, fats, proteins, vitamins, 
enzymes, and hormones. 
2. To develop in the pupil a greater understanding of 
the relationship between health and disease. 
(a) An understanding of the different kinds 
of diseases, (germ diseases, diet and 
deficiency diseases, glandular disorders, 
inherited defects, and allergies.) 
(b) An understanding of body defences, (skin, 
sweat-glands, antibodies, phagocytes, 
and lymphocytes •. ) 
(c) An understanding of the cause, treatment 
and prevention of disease. 
(d) An understanding of drugs and their 
effects. 
3. To develop in the pupil scientific thinking and 
its application when dealing with matters of health. 1.1 
(a) An understanding of the scientific 
methods employed in disease control and 
health care, (pasteurization, steriliza-
tion, immunization, and an understanding 
of serum production.) 
4. To develop an interest in health and bodily care. 
(a) An understanding that in a world of 
competition the individual who is 
healthy mentally and physically stands 
the best chance. 
(b) An understanding of certain health 
standards. 
(c) An understanding of first aid measures. 
5. To develop an appreciation of the great sacrifices 
made by scientists in the fight against disease. 
(a) An understanding of the work of some 
famous scientists, (Pasteur, Jenner, 
Zola, Lister, Ehrlich, and Reed.) 
6. To develop an interest in health as a possible 
vocation. 
(a) An understanding of the role played by 
the bacteriologist, the hygienist, the 
food and drug inspector, the veterin-
arian, the doctor of public health, 
the sanitation commissioner, and others. 
The following activities will bring about the attain-
ment of these objectives. This is a flexible list and allows 
for selection and preference as may be deemed advisable by 
the teacher. 
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ACTIVITIES FOR OBJECTIVE ONE 
1. Read the section in your text dealing with bones 
and muscles. These will be discussed by the class and 
teacher. 
2. A lecture by the teacher on the main bones and 
muscles of the human body followed by a short written quiz. 
3. Read the section in your teKt dealing with the 
digestive system. Also the excretory system. 
4. After a preliminary explanation of the digestive 
and excretory organs by the teacher, the film 11 The Alimentary 
Tract 11 (produced by Encyclopaedia Britannica) will be shown. 
5. Those pupils who wish to dissect a frog may do 
so. Those who do not, may wish to look on and observe. The 
teacher will simultaneously perform a dissection and while 
doing so will answer any questions regarding it. 
6. A demonstration will be given by the teacher. The 
purpose: to determine the conditions most favorable for 
gastric digestion. 
?. The film 11 Digestion of Foods 11 (produced by Ency-
clopaedia Britannica) will .be shown. 
8. The class will be divided into teams and members 
of each team will alternately ask questions of the other 
relative to the digestive system and excretory system. The 
winning team will be decided by the greatest number of correct 
1? 
answers. 
9. Read the section in your text dealing with the 
circulatory system. 
10. An illustrated lecture, on the circulatory system, 
by the teacher followed by a showing of the film 11 Heart and 
Circulation" (produced by Encyclopaedia Britannica). Dis-
cussion of the film by the class will follow. 
11. Pupils, working in teams of two, will take heart-
beat rates of each other before and after exercise. 
12. The class in conjunction with the teacher will 
construct a chart showing the average difference in heart-
beat rate before and after exercise. 
13~ Read the section in your text dealing with the 
respiratory system. 
14. A demonstration by the teacher. The purpose: to 
determine the changes that take place in the air in the lungs. 
15. A question and answer period. Topics, 11 Why don't 
fishes drown? 11 "How do frogs .. br.eathe? 11 11 Do plants breathe?" 
16. Read the section in your text on reproduction 
among mammals. 
17. The films 11Human Reproduction" (produced by 
McGraw-Hill Book Company) and 11 Human Growth" (produced by 
Eddie Albert Productions) will be shown. 
18. Read the section in your text on endocrine glands. 
19. A lecture by the teacher on the endocrine system. 
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20. A showing of the film "Endocrine Glands 11 (pro-
duced by Encyclopaedia Britannica). 
21. ~vri te a short paper on the topic of why we could 
not live without certain endocrine glands. 
22. Class discussion and criticism o~ papers written 
by pupils. 
23. The class will be divided into teams and members 
of each team lAJ"ill alternately ask questions of the other team 
relative to the eight systems studies. 
24. Read the section in your text dealing with 
nutrition. See if can figure out your own daily caloric re-
quirements. 
25. The film "Fundamentals of Diet" (produced by 
Encyclopaedia Britannica) will be shown. Discussion of film 
by the class. 
26. An illustrated lecture by the teacher on hormones 
will be given. At this time information will be taken down 
and incorporated into a chart for class references. ~A list 
of the hormones, their point of origin, their point of action, 
and their effects). 
ACTIVITIES FOR OBJECTIVE ~vO 
1. The first of two lectures by the teacher on the 
types of diseases, their causes, and their prevention. 
2. A showing of the films 11 The House Fly 11 and 11 The 
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Mosquitoe" (both produced by Encyclopaedia Britannica) 
followed by class discussion. 
3. A second lecture by the teacher on types of 
diseases, their cause, and their prevention. 
4. A showing of the films "Tuberculosis" and 
"Pneumonia" (both produced by Encyclopaedia Britannica). 
5 • . Preparation by the class of a chart with a list 
of diseases according to type, cause and prevention. 
6. A verbal question and answer period on disease, 
followed by a short quiz. 
7. A lecture by the teacher on the body defences 
against disease followed by the showing of the film 11 Body 
Defences Against Disease" (produced by Encyclopaedia Britan-
nica). Class discussion will follow. 
8. A lecture by the teacher on drugs and their effecm 
ACTIVITIES FOR OBJECTIVE THREE 
1. Read the section in your text dealing with 
disease control and prevention. 
2. A lecture by the teacher on immunization, pasteuri 
zation, and disinfection. 
3. A microscopic analysis by the class of sour milk, 
cheese and moldy bread. 
4. A showing of the film "Defending the City's 
Health" (produced by Encyclopaedia Britannica) followed by 
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class discussion. 
5. A trip will be taken by the class to H. P. Hood 
Company in Boston, Massachuset t s. 
ACTIVITIES FOR OBJECTIVE FOUR 
1. The following films will be shown, 11 Teeth, 11 "Eyes 
and Their Care, 11 "Posture and Exercise," 11Care of the Feet" 
(all produced by Encyclopaedia Britannica) and 11 The W1nged 
Scourge" (produced by vva.lt Disney Productions) followed by 
class discussion. 
ACTIVITIES FOR OBJECTIVE FIVE 
1. A series of four f1~st aid pictures (produced by 
Encyclopaedia Britannica) will be shown. 
2. The following films will be shown, "Louis Pasteur" 
(Film Center), 11 :r.1agic Bullets 11 (Office of Vlar Information), 
and 11 The Story of Dr. Jenner" (Teaching Film Custodians). 
3~ A lecture on the work of Zola, Lister and Reed 
will be given by the teacher. 
ACTIVITIES FOR OBJECTIVE SIX 
1. The film 11Men of Medicine" (produced by Iviarch of 
Time) will be shown and discussed. 
2. The school physician will visit the class and 
explain the part he plays in the protection of our health. 
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3. A lecture will be given by a member of our city 1 s 
Board of Health. 
4. A bacteriologist will explain his work to the 
class in a lecture. 
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OPTIONAL RELATED ACTIVITIES 
1. Make large charts to show the parts of the various 
systems in man. Include circulatory, digestive, respiratory, 
skeletal and muscular. 
2. Keep a record of your diet every day for a week. 
Include items such as food eaten, number of calories estimated, 
and sources of minerals and vitamins. Check with your teacher 
or textbook to see if you have had a well balanced diet. 
3. Ivl ilk is sometimes called the complete food. Why? 
Why would you expect milk to contain a balanced amount of 
minerals? 
4. In Consumers Guide (United States Department of 
Agriculture, ~:lashing ton, D. C. ) for November 29, 1937, there 
is an article entitled "Death to Food Fallacies." What pop-
ular ideas about diet are therein shown to be false? Make a 
collection of other popular ideas about diet and indicate the 
truth or falsity of each, together with reasons for your 
conclusions. 
5. You may be able to perform an experiment with a 
cracker and iodine which will help to show how saliva aids 
in the digestion of starchy foods. If doing this experiment 
consult your teacher for help with iodine and Fehling's solu-
tion. 
6. Make a list of 11 cures 11 for indigestion or 
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constipation, advertised over radio and in magazines. Compare 
the claims made by the advertisers of these products with the 
merits as judged by competent experts. Look up articles on 
this topic in the magazine Hygeia and in the books 11 Nostrums 11 
and 11 Quackery and Pseuc1o-Medicine, 11 both published by the 
American Medical Association, 535 North Dearborn Street, 
Chicago, Illinois. 
7. You can learn many interesting facts about repro-
duction at a fish hatchery. Try to visit one. Find out how 
reproduction in fish is controlled, at the one which you 
visit. In what ways are fish hatcheries a part of our nationa~ 
conservation program for the development of wild life? 
8. Make a chart comparing the development of the 
human embryo with other animals such as the rabbit, chicken . 
and frog. 
9. Prepare a discussion regarding the taking of lax-
atives without medical supervision. 
10. You may wish to obtain information for your class 
on some specific disease. There are many special organiza-
tions for raising research funds to carry on the fight 
against various diseases and a letter to the national head-
quarters of one of these groups usually brings spscific in-
formation on a particular disease. 
11. If there is one in your community, visit an aller-
gist to determine how he tests for the presence of allergies. 
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12. You may wish to write to several of the large 
biological supply houses for information, pictures, and per-
haps sample displays on some of the recently discovered med-
ical drugs. Examples of products you may inquire about are 
vaccines, antitoxin serums, sulfa drugs, penicillin, 
streptomycin, bactrici~ etc. 
13. It may surprise you to know that some persons 
get a very bitter taste from a chemical known as phenyl-
thiocarbamide, while others do not detect a bitter taste at 
all. It has been found that about three-fourths of the pop-
ulation are 11 tasters 11 and the rest are 11 non-tasters. 11 Ex-
plain. Arrange to have your sisters and brothers as well as 
parents and grandparents make a taste-test if possible. Test 
class and report findings. 
14. Report on the chief killing diseases today. ~~at 
are the three top killing diseases for your age group? 
15. Write a paper on immunity bringing out the diffe~ 
ences between passive and active immunity. Also acquired and 
natural. Discuss the production of antibodies. 
16. Using the Boy Scout Manual, the Red Cross Manual 
on First Aid, or any other good source material, prepare a 
report to be given to the class on the treatment of burns and 
the correct procedures to follow in cases of asphyxiation. 
17. In the World Almanac you will find a table show-
ing the causes of automobile accidents. In the light of that 
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table, what should drivers and pedestrians do to decrease 
the number of accidents? ivhat should society as a whole do, 
in terms of laws and regulations? 
18. Determine from government sources, recent maga-
zines article~ etc., the percentage of Americans believed to 
be suffering from malnutrition? What is the significance of 
these data? Is insufficient income the only reason for mal-
nutrition? Explain. 
19. Write a paner on the life of a great scientist 
as Robert Koch, Louis Pasteur, Emile Zola, John Lister, 
tval ter Reed. 
20. Visit your community Department of Health. 
Report on the work being done, the services provided, and the 
bureaus or divisions of work. Obtain data on the local health 
situation. 
21. The temperature of man remains consistent 
(98.6° F.) though environmental temperature is 40° or 1000. 
Explain. 
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A SM~PLE (MULTIPLE CHOICE) TEST DESIGNED TO BE GIVEN 
TO A CLASS FOLLOWING A COURSE OF INSTRUCTION 
IN HEALTH 
N.~~E~-------------------------
DATE __________________________ __ 
COURSE~--------------------
In the space provided write the number of the answer 
which you consider to be the best one. 
1. Killing or destroying bacteria is kno1~ as (1) incuba-
tion, {2) contamination, (3) quarantine, (4) disin-
fection. 
2. A procedure sometimes used following a contagious 
infection is (1) fumigation, (2) inoculation, (3) 
sterilization, (4) antibiotic. 
3. Of the following, one is a drug remedy which is 
effective against coccus bacteria, (1) antigen, 
(2) serum, (3) sulfanilamide, (4) toxoid. 
4. Atabrine is a drug directed against (1) scurvy, 
(2) penicillin, (3) typhus fever, (4) malaria. 
5. Cells of defence within the human body which en-
gulf and destroy invading germs are known as (1) 
erythrocytes, ( 2) leucocytes, (3) phagocytes, 
(4) thrombocytes. 
6. A disease of childhood which sometimes results in 
a heart ailment is (1) rheumatic fever, {2) throm-
bus, (3) rabies, (4) hypertension. 
7. Forms of poliomyelitis are thought to result from 
(1) insects, (2) bacteria, (3) fungi, (4) viruses. 
8. Pasteur is credited with the discovery of the 
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NM~E~------------------------
DATE~----------------------
COURSE 
--------------------·------
(1) prevention of small-pox, (2) microscope, (3) 
germ theory of disease, (4) ultra microscopic 
viruses. 
9. The mental disea se paresis may result from 
(1) gonocuccus, (2) chancre, (3) syphilis, (4) 
psychoneurosis. 
10. An oft used treatment in medical practice, which 
is no longer used is (1) inoculation, (2) trans-
fusion, (3) blood-letting, (4) intravenous in-
fusions. 
11. A widely sold and often misused type of remedy is 
the (1) laxative, ( 2) analgesic, (3) antidote, (4) 
anti toxin. 
12. Alcohol in the blood stream (1) slows up muscular 
reaction, (2) speeds up muscular reaction, (3) 
aids digestion, (4) causes hemolysis of the red 
blood cells. 
13. A stimulant present in small quantities in coffee 
and tea is (1) dextrose, (2) cocaine, (3) nico-
tine, (4) caffeine. 
14. The narcotic present in tobacco is (1) mate, 
(2) nicotine, (3) arsenic, (4) digitalis. 
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NAME. __________________________ _ 
DATE~----------------------
COURS E~-----------------------
15. A group of drugs which slows down the reactions 
of the nervous system is (1) adrena1in, (2) 
stimulants, (3) narcotics, (4) sulfa. 
16. ~vhen a clot of blood obstructs a blood vessel, 
the result is (1) anemia, (2) endocardites, 
(3) thrombosis, (4) fibrosis. 
1?. Gallstones are a condition in the (1) nervous 
system, (2) digestive system, (3) circulatory 
system, (4) skeletal system. 
18. An ailment associated with the circulatory sys-
tem is (1) ulcers, ( 2) arteriosclerosis, ( 3) 
spasms, (4) neurosis. 
19. Hayfever and asthma are examples of (1) angina 
pectoris, (2) silicosis, (3) allergic conditions 
(4) apoplexy. 
20. A psychiatrist is a medical doctor who special-
izes in (1) physio-theraphy, (2) nervous diseases, 
(3) physiology, (4) psychology. 
21. Diseases transmitted from person to person through 
the air are (1) restricted, (2) communicable, (3) 
aglutinins, (4) non-contagious. 
22. A common culture medium for bacteria is (1) agar, 
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DATE~--------------------------
COURSE~--------------------
(2) methylene blue, (3) gentian violet, (4) 
carmine, 
23. Poisons which develop in the body from disease 
germs are (1) cocci, (2) antitoxins, (3) fungi, 
(4) toxins. 
24. One type of skin disease is known as (1) rick-
ettsia, (2) pediculosis, (3) trachoma, (4) infesta-
tion. 
25. Poliomyeletis is probably caused by (1) tuber-
cles, (2) plasmodium, (3) poor diet, (4) viru~es. 
26. A hormone used in the treatment of diabetes is 
(1) pineal estract, (2) pancreatic juice, (3) 
insulin, (4) pituitrin. 
27. Secretions from the endocrine glands are (1) 
vitamins, (2) hormones, (3) enzymes, (4) anti-
bodies. 
28. Iodine in the soil and food is necessary for the 
proper functioning of the (1) endocrine glands, 
(2) pituitary glands, (3) goiter, (4) thyroid 
gland.;'. 
29. The parathyroids are concerned with the body use 
of vitamin, D and also with the mineral (1) iron 
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NA1•1E ------·----------------------~1 
DATE~------------------------~1 
COURSE _ ___________________ ___ 
(2-) sodium, (3) calcium, (4) magnesium. 
30. The pituitary gland regulates (1) other glands, 
(2) Addison's disease, (3) calcium formation, 
(4) cortin. 
31. Scurvy is the result of a lack of (1) protein, 
(2) carbohydrate, (3) fat, (4) citric juice. 
32. A form of food poisoning affecting man and other 
animals, which is caused by a toxin is (1) ptomaine 
poisoning, (2) botulism, (3) acute indigestion, 
(4) tetnus. 
33. Typhus fever is spread by (1) body lice, (2) 
cockroaches) (3) Japanese beetles, (4) bed-bugs. 
34. Sugar and starch are found in foods called (1) 
fats, (2) carbohydrates, (3) niacin, (4) amino-
acids. 
35. Vitamin C is closely related to (1) nicotinic-
acid, (2) sulfuric acid, (3) ascorbic acid, (4) 
pycric acid. 
36. Penicillin is a form of (1) fungus, (2) yeast, 
(3) bacteria, (4) mold. 
37. The scientific study of drug-plants and drugs is 
known as (1) druggery, (2) medicinal, (3) pharmo-
cology, (4) pharmacy. 
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DATE _ ___________________________ _ 
COURSE 
----
38. Malaria is spread by the (1) house fly, (2) flee, 
{3) Aedes mosquitoe, (4) Anopheles mosquito~ 
39. One of the dangers in the eating of rare pork is 
(1) taenia-saginate, (2) taenia solium, (3) lum-
bricoides, (4) plasmodium vivax. 
40. A hypochondriac is a person who (1) enjoys life, 
(2) drinks to excess, (3) worries about his health, 
(4) makes a study of cranial bones. 
41. The man who discovered the use of antisepsis in 
modern surgery was (1) Leeuwenhoek, (2) Lister, 
(3) Pasteur, (4) Curie. 
42. Yellow fever was found to be carried by the (1) 
Japanese beetle, (2) gypsy moth, (3) Aedes mosqui toe, 
(4) yellow striped caterpillar. 
43. Rheumatic fever is a disease affecting mainly 
(1) old people, (2) children, {3) adolescents, 
(4) lame people. 
I 44. The common cold (1) is caused by spirochete in-
fection, (2) is due to a protozoan parasite, (3) 
is caused by the same factor as pneumonia, (4) 
remains a mystery as to its cause. 
45. An aminal substance used in making medical oint-
ment is (1) hemlock, (2) lanolin, (3) catgut, 
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(4) horses hooves. 
46. As a first aid measure against snake bites, woods-
men often carry a kit containing (1) iodine, {2) 
\vhiskey, (3) potassium permanganate, {4) cyanide 
of potassium. 
47. In giving a blood transfusion the most desirable 
fluid is (1) whole blood, ( 2) plasma, (3) serum, 
(4) defibrinated blood. 
48. One of the most effective means of killing bac-
teria is ( 1) cold, ( 2) soap, ( 3) nutrient agar, 
( 4) heat. 
49. Arthritis results in inflamation of the (1) 
throat, (2) joints, (3) muscles, {4) ligaments. 
50. The period between the time of bodily invasion 
by germs and the display of symptoms is known as 
the (1) resting period, {2) half-way period, {3) 
still period, (4) incubation period. 
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SELECTED MOTION PICTURES FOR HEALTH 
ALL FILMS ARE 16mm • 
• NO. NAME OF FILM TIME COL. B&W Snd Sil SOURCj 
lh. Body Defences Against 
Disease 10 X X EBF 
2h. Defending the City's Health 11 X X EBF 
3h. Endocrine Glands 11 X X EBF 
4h. Eyes and Their Care 11 X X EBF 
5h. First Aid: Care of Minor 
\'founds 5 X X EBF 
6h. First Aid; Carrying the 
Injured 5 X X EBF 
?h. First Aid: Control of 
Bleeding 10 X X EBF 
8h. First Aid: Life Saving 16 X X EBF 
9h. First Aid: Wounds arid 
Fractures 11 X X EBF 
10h. Fundamentals of Diet 10 X X EBF 
llh. Heart and Circulation 11 X X EBF 
12h. House Fly, The 11 X X EBF 
13h. Human Groi-Jth 23 X X EAP 
14h. Human Reproduction 23 X X McG-I 
15h. Immunization 10 X X EBF 
16h. Louis Pasteur 23 X X FC 
• 
17h. l1agic Bullets 30 X X OW'I 
18h. Men of Medicine 15 X X MOT 
19h. Mosqul toe, The 10 X X EBF 
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NO. NAiviE OF FILM TD4E COL. B&W Snd Si1 SOURCE 
20h. Pneumonia 11 X "<r EBF A 
2lh. Posture and Exercise 11 X X EBF 
22h . Story of Dr. Jenner, The 11 X X TFC 
23h. Teeth 11 X X EBF 
24h. Tuberculosis 15 X X EBF 
CHAPTER III 
A COURSE IN BOTANY 
THE OBJECTIVES OF THIS COURSE 
1. To develop in the pupil an understanding of the 
func tiona and composition of living things, (pro to plasm and 
the cell). 
2. To develop in the pupil an understanding of plants 
(a) An understanding of flowers, (parts, fertil-
ization, pollination). 
(b) An understanding of fruits, (fleshy, dry, 
distinction between seeds and fruits). 
(c) An understanding of seeds and seedlings, 
(germination, source of food, digestion, 
types of cotyledons, seeds as food). 
(d) An understandi ng of roots and their work, 
(types, effec~ of gravity, water, structure, 
osmosis, nitrogen and minerals, kinds of 
roots, roots ~s food). 
(e) An understanding of buds and stems, (structure 
effect of light, terminal and lateral buds, 
deliquescent and excurrent trees, composition 
of the stem, passage of fluid up and down 
stem, root pressure, capi llary action, knots, 
budding and grafting, modified stems, as 
food). 
(f) An understanding of leaves and their work. 
(g) An understanding of ecology. 
(h) An understanding of flowerless plants, 
(phanerogams and cryptogams, classification, 
sexual reproduction in flowering plants, 
sexual and asexual spores, ferns and allies, 
mosses, thallophytes, bacteria). 
3. To develop in the pupil an understanding of our 
forests, their use, and the necessity for their protection. 
4. To develop in the pupil an understanding of the 
importance of plants in medicine. 
ACTIVITIES FOR OBJECTIVE ONE 
l. Read the section in your text dealing with proto-
plasm and the cell. 
2. A showing of the film 11 Cell: Structural Unit of 
Life 11 (produced by Coronet Films) followed by class discussion 
of the film. 
3. An illustrated lecture by the teacher on the func-
tions and composition of living things. 
4. You will study under the microscope leaf cells, 
cells from the lining of the mouth, and cells from the skin 
of a frog. Then make labeled drawings of each type of cell 
and answer the following questions: 11 What is a cell? 11 11 \vhat 
is a tissue?" 11 W'hat is an organ? 11 
5. The teacher will set up a demonstration under a 
compound microscope of the leaf of the green water plant, 
Elodea. (Cells are large and the movement of the living 
matter within the cells is easily seen.) 
6. A short quiz will be given on parts of the cell. 
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ACTIVITIES FOR OBJECTIVE TWO--A 
1. Read the section in your text dealing with flowers 
and their ~rork. 
2. The film "Flowers at ~vork 11 (produced by Encyclo--
paedia Britannica) will be shown, followed by class discussion 
of the film. 
3. Cut the pistil of a large flower (lily) lengthwise 
and identify the parts. Make labeled drawings. 
4. A short quiz on the parts of the flower. 
yv 
5. Several volunteers will report on a field trip with 
answers to such questions as "How many bees visited the local-
,A:...Q.L• .• .J-..t-
i ty in ten minutes?" 11How many other insects alighted on the 
flowers?" "Do bees visit flowers of the same kind in succes-
sion, or fly from one flower on a given plant to another on a 
plant of a different kind?" 11 If a bee alights on a flower 
cluster, does it vis.it more than one flo't•ler in the cluster?" 
"How does a bee alight?" "Exactly what does the bee do when 
it ali D'h ts? ti 0 
6. The film "Seed Dispersal" (produced by Encyclo-
pedia Britannica) will now be shown. 
ACTIVITIES FOR OBJECTIVE TWO--B 
1. Read the section in your text on fruits and their 
uses. 
2. An illustrated lecture on fruits by the teacher. 
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3. Section an apple and draw labeled diagrams of the 
internal structures. 
4. A short quiz on the internal structures of a fruit. 
5. Now a volunteer group will prepare a chart of 
edible fruits. 
ACTIVITIES FOR OBJECTIVE T\YO--C 
l. Read the section in your text dealing with seeds 
and seedlings. 
2. Mash up a piece of a bean cotyledon (which has 
been previously soaked in water) and test for starch. (The 
procedure will be explained to you by your teacher.) 
3. Observe stained starch grandules under the compound 
microscope. 
4. Pupils will test bean cotyledons for protein (using 
HN03 or NH4N03). Also for oil present. 
5. You will now witness the film 11Plant Growth 11 
(produced by Encyclopaedia Britannica). Be prepared to answer 
questions concerning what you have seen. 
6. You may volunteer for one of three project commit-
tees: the first group, to determine the moisture conditions 
necessary for bean germination; the second group, to determine 
the temperature favorable for bean germination; and the third 
group, to determine if oxygen is necessary for bean germina-
tion. 
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7. A short talk by the teacher on seeds as foods. 
8. A volunteer group will prepare a chart of edible 
seeds. 
9. A demonstration by the teacher on digestion in 
plants. (Starch solution and diastase powder will be used. 
Tests at intervals.) 
10. A demonstration by the teacher to show the expan-
sive force of germinating seeds. (A small bottle almost full 
of dry beans or peas, the space left filled with water, a 
cork wired in tightly, and left overnight.) 
11. The film "Plant Traps" (produced by Encyclopaedia 
Britannica) will be shown. Notice that certain plants use 
animal food. 
ACTIVITIES FOR OBJECTIVE TivO--D 
1. Read the section in your text dealing with roots 
and their 'tAJOrk. 
2. You "rill be shown the film 11Roo ts of Plants 11 (pro-
duced by Encyclopaedia Britannica). 
3. Volunteers will build several pocket gardens, using 
barley seed. 
tions. ) 
(Your teacher will give you the necessary instruc 
4. 
grow-roots. 
5. 
A volunteer will check the influence of gravity on 
(By daily rotation of the pocket gardens.) 
A demonstration of osmosis by the teacher. (The 
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egg or potato osmometer will be used.) 
6. You may wish to be one of a volunteer group check-
ing the influence of moisture on growing roots. (You will 
find it very interesting and instructive.) 
7. A volunteer group will test for the need of mineral 
matter for growth in plants. (Using three jars--one containing 
distilled water, nutrient solution without ferric chloride in 
the second, and nutrient solution plus ferric chloride in the 
third. Placing germinating beans in the jars and observing 
growth will give the answer.) Report to the class. 
8. An interesting film, "The Dodder" (produced by 
Encyclopaedia Britannica), will be shown and discussed. 
9. A lecture by the teacher on types of roots and 
roots as food. 
10. A quiz on roots and their work. 
11. A chart of edible roots will be prepared by a vol-
unteer group. 
ACTIVITIES FOR OBJECTIVE TWO--E 
l. Read the section in your text dealing with buds 
and stems. 
2. An illustrated lecture by the teacher on buds and 
sterns. 
3. Pupils will determine, by project method, the 
effect of light on stems and the effect of darkness on growing 
44 
seedlings. 
4. A committee will make a formal report to the class 
on the experiment and the results. 
5. Examine young pea or corn seedlings tvhich were 
placed in red ink and left in the sun for a few hours. 
Explain. 
6. Examine sections of monocotyledons and dicotyledons 
under the compound microscope and make labeled drawings. 
7. Examine the stomata of leaves under the microscope 
and make labeled drawings. (Are the stomata of leaves similar 
to your pores'?) 
8. Now a volunteer group will conduct an experiment 
to determine if air is necessary for the formation of starch 
in leaves. (Covering parts of leaves 'f;<Ji th vase line, extract-
ing chlorophyll after a few days, and testing for the presence 
of starch.) 
9. A volunteer will make a formal report to the class 
on the experiment and the results. 
10. Volunteers will prepare a chart for the class illu-
strating starch formation in the leaves of plants. 
11. An experiment will be conducted to determine if 
oxygen is given off as a by-product of green plants. (Placing 
inverted funnel and test-tube containing water over a green 
water weed in a large pattery jar filled with water, allowing 
to set a few days in the sun, and testing for the presence of 
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oxygen in the test-tube. ) 
12. Some volunteer will make a formal report to the 
class on the experiment and the results. 
13. At this time a volunteer group will conduct an 
experiment to determine through which surface of a leaf water 
passes off. (Taking two leaves of equal size and weight, 
covering upper surface of one and lower surface of the other 
with vase line, placing in pan balance , 'trJhich was previa usly 
placed in a warm room, and observe loss in weight by one of 
the leaves.) 
14. A lecture by the teacher on edible leaves. 
15. You may wish to be one of a volunteer group who 
will prepare a char t of edible leaves. 
16. A short quiz on leaves and their functions. 
ACTIVITIES FOR OBJECTIVE T\VO--H 
1. A lecture by the teacher on the classification 
of the plant kingdom with examples of each. 
2. A volunteer group will prepare bread mold for 
class use. (The teacher will furnish any necessary instruc-
tions or information. ) 
3. The class will examine bread mold under the 
microscope and make labeled drawings. 
4. At this point you may wish to volunteer for a 
group who will prepare yeast plants for class use. 
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5. Now a volunteer group will determine what condition 
are most favorable for yeast growth. (Observing color, taste, 
and odor of three different jars of prepared yeast solution 
after submitting to different temperatures.) 
6. Your teacher will set up microscope demonstrations 
of algae, fungi, and bacteria. 
7. Hake drawings of algae, fungi, and bacteria as _ 
seen under the microscope. 
8. You will now see the film 11 Bacteria 11 (produced by 
Encyclopaedia Britannica). 
9. The films 11 Life History of a Moss 11 and 11 The Ferns" 
(both produced by United 1.Vorld) v.rill now be viewed. 
ACTIVITIES FOR OBJECTIVE THREE 
1. You will now see the films "~.,crest and Conserva-
tion" (produced by Coronet) and "Seeds of Destruction" (pro-
duced by Encyclopaedia Britannica), followed by class discus-
sion. 
2. At this time two films, "Treasures of the Forest 11 
and 11 Tree of Life" (both produced by U. S. Dept. of Agricul-
ture) will be shown and discussed. 
ACTIVITIES FOR OBJECTIVE FOUR 
1. Carefully observe the following films. Class dis-
cussion of each. 
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"Science and Agriculture" (produced by Encyclo-
paedia Britannica). 
"Bread" (produced by Encyclopaedia Britannica). 
11 Rubber 11 (produced by Encyclopaedia Britannica). 
11 Cotton 11 (produced by Encyclopaedia Britannica). 
11 Peanuts 11 (produced by Encyclopaedia Britannica). 
11 From Flax to Linen 11 (produced by Encyclopaedia 
Britannic a). 
ACTIVITIES FOR OBJECTIVE FIVE 
1. A lecture by the teacher on plants in medicine: 
(digitalis, belladonna, stramonium, penicillin). 
2. The film 11 The Pharmacist" (produced by Vocational 
Guidance Films) will be shown at this time. 
RELATED READINGS FOR PUPILS 
Anderson, Homer Paul, Your Career in Agriculture, E. P. Dutton 
& Compan~ Inc., New York, 1940. 
Beatty, John Y., Luther Burbank, Plant Magician, Julian 
Measner , Inc~, New York, 1943. · 
Bennett, Hugh Hammond, Elements of Soil Conservation, McGraw-
Hill Book Company, Inc., New York, 1947. 
Clute I \~Tillard N., Useful Plants of the vvorld, Third Edition, 
Willard N. Clute & Company, Indianapolis, 1943. 
Coul te!', Merle c., The Story of the Plant Kingdom, University 
of Chicago Press, Chicago, 1935. 
Deusing, Murl, Soil, ivater and Man, Row, Peterson & Company , 
Evanston, Illinois, 1941. 
Elliott, Charles N., Conservation of American Resources, 
Turner E. Smith & Company, Atlanta; 1940. 
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Giles, Dorothy, Singing Valleys: The Story of Corn, Ranclom 
House, Inc., New York, 1940. 
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OPTIONAL RELATED ACTIVITIES 
1. Do plants possess sensitivity? Describe some 
examples of sensitivity that you have seen in plants. 
2. Place a potted plant, such as a geranium, in total 
darkness. Observe it each day for a week. What happens to 
the chlorophyll? Where does it go? Now place the plant again 
in the sun. What happens? Discuss the possible causes with 
the teacher and class. 
3. You may wish to make a collection of the food 
storage organs of several different plants. These could be 
labeled as to the different foods they contain, and as to 
whether they are stems, roots, leaves, or other organs of the 
plant. 
4. Place a small potted plant inside a bell jar or 
large glass fruit jar. After 24 hours examine the inside of 
the jar which has been tightly closed around the bottom. 
Explain any results you may observe. 
5. Talk with the teacher and other members of the 
class about arranging an exhibit of plant parasites and 
saprophytes. 
6. Set up experiments with germinating seeds to show 
geotropism, phototropism, and hydrotropism. 
7. Temperature affects growth. Plant bean and corn 
seeds in both cool and warm places. See how long it t akes 
them to germinate. Keep a daily record of temperature in 
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each place. 
8. You may carry on an experiment with vegetative 
reproduction by obtaining bulbs of plants such as narcissus, 
amaryllis, lilies, or daffodils. Any of these may be p lanted 
in glass containers with pebbles or sand to hold trem in nlace 
Keep only a small amount of water at the bottom of the con-
tainer. As each bulb grows you will see an example of vege-
t ative reproduction in plants. 
9. Twigs of trees such as the willow, maple, or cherry 
may be brought indoors in the early spring. Try keeping these 
in water in a ,..;arm room. Wha-t do you observe? Are there any 
roots? Try planting a willow twig in damp soil and observe 
what happens. 
10. Make cuttings of ge ranium or begonia stems. Keep 
t hese in water until they root, and then ,plant them in the 
soil. Place section of cactus stem in the soil. \vhat types 
of reproduction are illustrated by the new plant growths? -
11. Place some bryophyllum leaves on sand which is 
kept moist. As new plants begin to grow around the margin of 
the leaf, you will observe another form of reproduction. 
\vha t is it called? 
12. Place a whole sweet potato in a g lass jar so that 
its lower tip is covered with water. \IThat ha;-:Jpens to the 
sweet potato? Wb~ttype of reproduction is observed? 
13. Talk to a gre enhouse O't<mer about hand pollination 
'i~::!ntl lJniv->rcit-,; 
-~ -~ huol of f d u.; <-1UOfl 
,.-'""" Library _..- -
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of flov.1ers. \my_ 
are pollinated? 
are covers placed over flowers after they 
tvhat pollination experiment coLtld you perform 
yourself? Ho w much time would be required to complete such 
an experiment? 
14. If there are fruit growers in your community, 
asK them how grafting is used to produce new fruit trees. 
15. In the autumn, you may be able to make a collec-
tion of fruits and seeds of weeds and other plants. These 
may be arranged according to the way the plants spread their 
seeds. How many different methods are represented in your 
collection. 
16. During the autumn make a chart of the many differ-
ent colors exhibited by leaves. What pigments cause these 
colors? 
17. Study the history of a farm crop such as whea t 
in an encyclopedia. Explain the changes which have occurred 
in size and quality of grain and yield per acre. 
18. Describe any hybrid plants which you know about. 
Explain why hybrid forms may be more vigorous than either 
parent. 
19. Visit a stream or pond and make a collection of 
plants growing there. Attempt to grow one or two types of 
pond plants indoors. tma t difficulties do you foresee? How 
will you try to overcome these difficulties? 
20. Cut sections of stems and leaves of water plants 
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to see how they are adapted to live in water. Compare v.ri th 
land, particularly dry land, plants. ~vhat differences are 
outstanding? What difficulties would water plants have in 
growing on dry land? tvhat difficulties would dry land plants 
have growing in water. 
21. Place a slightly withered carrot in water. Ob-
serve what happens after a few hours. W'hat important proce ss 
explains the change in the carrot? 
22. Visit a food market or vegetable store and find 
out which food plants are in greatest demand. Make a list of 
those which are grown locally, those which are grown in nearby 
regions, those which come from a distance of hundreds of miles. 
\V'hich list is the largest'? Is there variation in the lists 
from season to season? 
23. Find out what fruit, vegetable, and cereal foods 
are sold in frozen form in your community. What steps are in-
volved in the freezing process for different items? How are 
frozen food products transported and stored? 
24. Form a committee of your biology class to survey 
the different types of building material used in your commun-
ity. 1tlha.t per cent roughly of the total number of buildings 
counted are constructed of wood? Of other plant materials? 
What uses of wood do you observe? 
25. Does your community produce cotton, flax, silk, 
'llmod, or any of the synthetic fibers? If so, you may be able 
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to visit a factory where fibers are manufactured and report 
later to your class on the methods used. 
26. Are any drug or medicinal plants groivn in your 
community? If so, try to find out what happens to these 
after they are harvested. 
27. You may \Irish to do a book report on "Luther 
Burbank, Plant Magician" by John Beatty or on 11 George 1V'ashing-
ton Carver" by Rackham Holt. 
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28. Read and report to the class on the book 11 Useful t.-- · 
Plants of the 1ivorld 11 by W'illard N. Clute. 
A S~~PLE (MULTIPLE CHOICE) TES T DESIGNED TO BE GIVEN 
TO A CLASS FOLLOWING A COURSE OF 
INSTRUCTION IN BOTANY 
NA!VlE 
---------------------------
DATE 
---------------------------
COURSE 
----------------------------
In the space provided write the number of the answer 
which you consider to be the best one. 
1. Leaves made up of several leaflets are known as (1) 
deciduous leaves, (2) prime leaves, (3) compound 
leaves, (4) perennial leaves. 
2. The bud which grows on the top of the stem of a 
plant is called a (1) palmate, (2) twig, (3) ter-
minal, (4) lateral. 
3. Trees which shed their leaves in the autumn are 
known as (1) evergreens, (2) deciduous, (3) mono-
cotyledons, (4) binomials. 
4. The exuanded green part of a leaf is called the 
(1) petiole, (2) vein, {3) blade, (4) leaf stalk. 
5. Ferns are examples of a major group of plants 
called (1) bryophytes, (2) thallopytes, (3) 
pteridophytes, (4) spermatophytes. 
6. The nodules on the roots of legumes contain (1) 
bacteria, (2) earthworms, (3) insect larvae, (4) 
seeds. 
7. The process by which plants manufacture food is 
(1) diffusion, (2) photosynthesis, (3) osmosis, 
(4) fermentation. 
8. The green substance in leaves is (1) helum, 
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(2) chlorophyll, (3) an opti cal illusion, (4) 
oxygen. 
9. Green leaves use gas from the air called (1) car-
bon dioxide, (2) helium, {3) nitrates, (4) nitro-
gen. 
10. An important food produced in the leaves of plants 
is (1) starch, (2) water , (3) carbon, (4) protein. 
11. All living things are made of (1) plastids, (2) vacuoles, 
(3) invisible units, (4)protoplasm. 
12. Nearly all lea,:res have a blade and a ( 1) trunk, 
(2) petiole , (3) 1.<rhorled arrangement, (4) tentril. 
13. In photosynthesis, plants use the pigment called 
(1) xanthophyll, (2) chlorophyll, (3) melanin, 
(4) carotin. 
14. Leaves lose water by (1) oxidation, (2) chloro-
plasts, ( 3) sweating, ( 4) transpiration. 
15. Stem and root tissues which conduct food mater-
i al upws.rd are (1) xylem, (2) phloem, (3) turgor, 
(4) solutes. 
16. Absorbtion of water into plants takes place mostly 
through (1) s ap-wood, (2) cellulose, (:3·) root-tip, 
(4) root-hairs. 
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17. The layer of tissue which makes perennial stems 
grow thicker is (1) wood grain, (2) sieve tubes, 
(3) annual rings, (4) cambium. 
18. The process by which fluids may exchange particles 
through a membrane is (1) plasmolysis, (2) motiva-
tion, (3) osmosis, (4) capillary pressure. 
19. A stem which grows as roots ordinarily grow is 
the (1) white potato, (2) cortex , (3) epiphyte, 
(4) tap-root. 
20. Living plants which have no chlorophyll and take 
their food from other living organisms are known 
as (1) hosts, (2) parasites, (3) lice, (4) sapro-
phytes. 
21. Fungi and bacteria ·. belong to a group called 
(1) carnivores, (2) omnivores, (3) parasites, 
(4) saprophytes. 
22. The cauliflo'\oJer plant stores food in its ( 1) 
flower, (2) fruits, (3) seeds, (4) roots. 
23. White potato plants store food mostly in (1) stems, 
(2) buds, (3) leaves, (4) berries. 
24. A type of asexual reproduction is (1) male, {2) 
antiseptic, ( 3) female, ( 4) fission. 
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25. Parts of common flo wers include (1) zygospores, 
(2 ) archegonium, (3) anthers, (4) placenta. 
26. All reproductive cells may be knot~m as (1) gam-
etes, (2) eggs, (3) pollen, (4) spawn. 
27. A drupe is an example of a (1) bud, (2) cell, 
(3) fru i t, (4) tree; 
28. Berries are an example of (1) dry fruit, (2) 
fleshy fruit, (3) pod fruit, (4) shell fruit. 
29. Young roots developing within a seed are known 
as (1) radicles, (2) plumules, (3) muclei, (4) 
ectoderm. 
30. Pla nts travel mostly by means of (1) flowers, 
{2) stem, (3) roots, (4) seeds. 
31 . The nuclei of living cells contain parts called 
(1) chromosomes, (2) di a toms, (3) dendrites, 
( 4) axones. 
32. The science of ecology is (1) the study of marine 
life, (2) a plan of conservation, (3) the study of 
the rela tions of plants and animals to ea ch other 
and their environment, (4) another name for diet 
and nutrition. 
33. The home reg ion of a plant is known a s its (1) 
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habitat, (2) area of growth, (3) heredity, (4) 
life succession. 
34. A simple plant which is made up of two different 
plants is the (1) moss, (2) lichen, (3) fern, 
( 4) cabbage. 
35. Bacteria which make nitrates from nitrogen of the 
air are commonly found on the roots of (1) legumes, 
(2) potato, (3) fungi, (4) algae. 
36. The following members of the plant world manu-
facture their own food (1) green plants, (2) 
marine plants, (3) saprophytic plants, (4) grow-
ing plants. 
37. \fhich of the following is a leafy vegetable'? 
(1) rice, (2) sweet potato, (3) cabbage, (4) 
grapes. 
38. The fabric known as linen is made from (1) wool, 
(2) cotton, (3) paper, (4) flax. 
39. A person whose life work is devoted to a scientific 
study of drugs and their work is known as a (1) 
botanist, (2) pharmacist, (3) bacteriologist, (4) 
druggist. 
40. In order for starch formation to take place in 
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green leaves there must be (1) xanthophyll, (2) 
sunlight, (3) carotin, (4) underground roots. 
41. The so-called pine needles are really modified 
(1) stems, (2) leaves, (3) buds, (4) shoots. 
42. Desert pl ants ar e known as (1) xerophytes, (2) 
hydrophytes, {3) mesophytes, (4) halophytes. 
43. Fungi are unable to make their own food because 
(1) they have no roots, (2) they are hermaphrodites, 
(3) they lack vitamins, (4) they lack chlorophyll. _______ _ 
44. Biennia l plants keep the same stem (1) six months, 
(2 ) as long as they live, (3) two years, (4) two 
months. 
45. The dodder is a plant which is a (1) s aprophyte, 
( 2) parasite, (3) fungus, ( 4) mold. 
46. The lichen is an example of (1) symbiosis, (2) 
parasitism, (3) p l a nt-animal relationship, (4) 
mi tosis. 
47. The taste of sour milk is due to the presence of 
l a ctic acid which is formed by (l) photo-synthesis, 
(2) bacteria, ( 3) yeast cells, ( 4 ) diffusion. 
48. Iodine is used in testing for the presence of 
(1) protein, (2 ) fats, (3) oil, (4) sta rch. 
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49. The tendency of young stems and leaves to grow 
toward the sunlight is called positive (1) radia-
tion, (2) heliotropism, (3) attre.ction, (4) magne-
tism. 
50. A stem is a developed (1) bud, (2) twig, (3) root. 
(4) seed. 
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SELECTED MOTION PICTURES FOR BOTAl'ifY 
ALL FILlvfS ARE 16mm. 
NO . NAiviE OF FILlv.t TIHE COL. B&~v Snd Sil. SOURCE 
lb. Bacteria 15 X X EBF 
2b. Bread ll X X EBF 
3b. Cell: Structural Unit of 
Life 11 X X Cor 
4b. Cotton 10 X X EBF 
5b. Dodder, The 11 X X EBF 
6b. Fern, The 23 X X U\v 
?b. Flowers at t'lork 10 X X EBF 
8b. Forests and Conservation 16 X X Cor 
9b. From Flax to Linen 16 X X EBF 
lOb. Leaves 11 X X EBF 
1lb. Life History of a Moss 11 X X Uti 
12b. Paper Making 22 X X Cor 
13b . Peanuts 15 X X EBF 
14b. Pharmacist, The 10 X X VGF 
15b. Plant Growth 11 X X EBF 
l6b. Plant Traps 10 X X EBF 
17b. Roots of Plants 11 X X EBF 
18b. Rubber 17 X X EBF 
19b. Science and Agriculture ll X X EBF 
20b. Seed Dispersal 11 X X EBF 
2lb. Seeds of Destruction 11 X X EBF 
22b. Treasures of the Forest 15 X X USDA 
23b. Tree of Life 20 X X USDA 
CHAPTER IV 
A COURSE IN ZOOLOGY 
THE OBJECTIVES OF THIS COURSE 
1. To develop in the pupil an understanding of the 
functions and composition of living things, (protoplasm and 
the cell). 
2. To develop in the pupil an understanding of 
animals. 
(a) An understanding of the relations between 
plants and animals, (balanced aquarium, 
nitrogen, oxygen, and c~rbon cycles). 
(b) An understanding of the protozoans, 
(amoeba, paramecium, habitat, reproduction, 
food taking, relation to disease). 
(c) An understanding of sponges, (development, 
relation to environment). 
(d) An understanding of coelenterates, (hydrozoa, 
scyphozoa, a nthozoa, organs of offense & 
defense, food taking, division of labor, 
reproduction, alternation of generation). 
(e) An understanding of echinoderms, (starfish, 
systems, locomotion, food taking, regenera-
tion'). 
(f) An understanding of crustaceans. 
1. crayfish (structure and systems) 
2. development, molting, habitat, 
economic importance 
(g) 
(h) 
An understanding of mollusks. 
1. clam (structure and systems) 
2. oyster 
3. squid 
4. octopus 
An understanding of worms. 
1. ea.rthworm· (structure and systems, food, 
compared with hydra, regeneration) 
2. tapeworms and round-worms, (structures , 
life cycles, food getting, rela tion to 
disease) 
(i) An understanding of insects and arachnids. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
grasshopper (structure, systems, life 
cycle) 
moths and butterflies (differences, 
life histories ,) 
house fly (development, relation to 
disease) 
mosquitoe (development, relation to 
disease) 
bees (kinds, development, communication, 
economic importance) 
ants and aphids (relations, economic 
importance) 
spiders and myriapods 
a. spiders (structures, web) 
b. centipedes and scorpions 
(j) An understanding of fishes, (parts, spawning) 
(k) An understanding of amphibians, (general 
characteristics, systems of frog, toad, 
salamander). 
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(1) An understanding of reptiles, (turtles, 
lizards, snakes, crocodiles). 
(m) An understanding of birds, (characteristics, 
food, economic importance). 
(n) An understanding of mammals, (characteristics, 
rodents, edentates, cetaceans, unglulates, 
carnivores, chiropterans, primates). 
3. To develop in the pupil an understanding of the im-
portance of animals to man. 
4. To develop in the pupil an understanding of hered-
ity and genetics. 
5. To develop in the pupil an understanding of the im-
portance of animal conservation. 
6. To develop an interest in zoology as a possible 
vocation. 
ACTIVITIES FOR OBJECTIVE ONE 
1. Read the section in your text dealing with proto-
plasm and the cell. 
2. The film "Cell: Structural Unit of Life" (produced 
by Coronet Films) will be shown and followed by class discus-
sion. 
3. An illustrated lecture by the teacher on the func-
tions and composition of living things. 
4. After studying under the microscope leaf cells, 
cells from the lining of your mouth, and cells from the skin 
of a frog, make labeled drawings of each type of cell and 
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answer the following questions: 111ihat is a cell? 11 11 \vhat is 
a tissue?" 11 \vha t is an organ'? 11 
5. The teacher will set up a demonstration under a 
compound microscope of the leaf of the green "rater plant, 
Elodea. (Cells are larg e and the movement of the living matter 
within the cells is easily seen). 
6. A short quiz on parts of the cell. 
ACTIVITIES FOR OBJECTIVE TWO--A 
1. Read the section in your text dealing with the bio-
logical relations between plants and animals. 
2. You will now study a balanced aquarium. (An intro-
duction will be given by the teacher at this time to the car-
bon and oxygen cycles.) 
3. A short illustrated talk by the te e.cher on the re-
lationship existing between plants and animals on earth. 
4 . A volunteer group will prepare a large chart for the 
class showing this relationship. 
5. Following a short illustrated lecture by the teache~ 
on the nitrogen, carbon and oxygen cycles, all pupils will make 
labeled diagrams of these cycles. 
6. Now you will see the film 11 Carbon-Oxygen Cycles" 
(produced by Encyclopaedia Britannica). Be prepared to answer 
questions on this film. 
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ACTIVITIES FOR OBJECTIVE TtVO--B 
1. Read the section in your text dealing with the 
protozoans. 
2. Following a short description by the teacher, pupils 
will examine amoeba. 
3. With the aid of your text make a labeled diagram of 
the amoeba. 
4. Examine paramecia under the microscope (prepared by 
hay infusion) and make labeled drawings. 
5. A short talk by the teacher on the methods of re-
production in paramecia as compared with that in amoeba. 
6. A showing of the films "Protozoa" (produced by 
Encyclopaedia Britannica) and 11 Life in a Drop of 1Vater 11 (pro-
duced by Coronet Films). These will be followed by cla ss dis-
cussion. 
7. You will now see the film "Paramecium" (produced 
by United iil[orld). 
8. A talk by the teacher on diseases caused by proto-
zoans. 
9. A short talk by the teacher on the comparative 
descriptions of the protozoans and metazoans. 
10. A short quiz on the phylum protozoa. 
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ACTIVITIES FOR OBJECTIVE T\VO--C 
1. Read the section in your text dealing '1>\ri th sponges. 
2. You will now have a talk by the te a cher on the 
phylum porifera, (including the three main classes with ex-
amples of each). 
3. Examine specimens representative of each class of 
porifera and draw labeled diagrams representing each class. 
4. All pupils will write a short paper on types of 
sponges, (try to use scientific wording). 
ACTIVITIES FOR OBJECTIVE TWO--D 
1. Re ad the section in your text dealing with the 
coelenterates. 
2. A talk by the teacher on the hydrozoans, scyphozoruq 
and anthozoans, followed by a question period. 
3. You will now examine hydra under the microscope and 
draw labeled diagrams. 
4. The film 11 The Hydra 11 (produced by United 'hTorld) wi ll 
be shown, followed by class discussion. 
5. Punils 'tllrill examine jellyfish specimens and draw 
/ 
labeled diagrams. 
6. The class will examine sea anemones and coral spe c-
imens. ( Wha t is coral? How is it formed?) 
7. All pupi ls will write a paper dealing with the 
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formation of coral reefs. 0That is a coral reef? How is it 
built up and how is it held together?) 
8. A short quiz on porifera and coelenterata. 
ACTIVITIES FOR OBJECTIVE TWO~-E 
1. Read the section in your text dealing with 
echinoderms .. 
2. An illustrated lecture by the teacher on the star-
fish. 
3. Make labeled drawings of starfish specimens, 
(oral and aboral views and water-vascular system). 
4. You will be shown the film "Born to Die 11 (produced 
by Teaching Film Custodians). 
5. A short quiz on the starfis~. 
ACTIVITIES FOR OBJECTIVE TivO--F 
1. Read the section in your text dealing with crusta-
ceans. 
2. A talk by the teacher on the crayfish and relatives 
3. Examine and draw labeled ex ternal views of the 
crayfish. 
4. Pupils, under teacher leadership, will remove cray-
fish appendages, a pair at a time. 
5. Pupils will make labeled drawings of the appendages 
6. A showing of the film 11Seashore 11 (produced by Barr 
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Films). 
7. A short quiz on the crayfish. 
ACTIVITIES FOR OBJECTIVE TvvO--G 
1. Read the section in your text dealing with 
mollusks. 
2. A talk by the teacher on the clam, (structure, 
system, environment). 
3. \'ihile examining clam specimens make labeled draw-
ings with the aid of textbooks, (external and internal views). 
4. A talk by the teacher on the oyster, squid, snail, 
and octopus. 
5. Next, the film "Beach and Sea Animals" (produced 
by Encyclopaedia Britannica) will be shown and discussed. 
6. A short quiz on mollusks. 
ACTIVITIES FOR OBJECTIVE TWO--H 
1. Read the section in your text dealing with earth-
worms. 
2. An illustrated talk by the teacher on the earth-
worm. 
3. lVlake a labeled drmdng of an earthworm, (ventral 
view). 
4. Now examine the internal organs and make labeled 
drawings of the alimentary tract, (pharynx, oesophagus, crop, 
72 
gizzard, intestine). 
5. The film 11 The Earthworm 11 (produced by British Infor-
mat ion Service) will be shown, follo~Jed by class discussion. 
6. A short quiz on the earthworm. 
7. Read the section in your text dealing with tape-
-vwrms and roundworms. 
8. A talk by the teacher on parasitic worms (food 
getting , life cycles, relation to disease). 
9. You will examine pat-asi tic v.rorm specimens. (Do they 
all cause disease?) 
10. ~Vi th the aid of charts and texts, suppli ed by your 
teacher, make labeled drawings of several life cycles. 
(Trichinella spiralis, Necator americanus, Taenia saginata, 
Ascaris lumbricoides.) 
11. Volunteer groups will prepare large charts of these 
cycles for class reference. 
12. A short quiz on parasitic worms . 
ACTIVITIES FOR OBJECTIVE TWO--I 
1. Read the section in your text dealing '!.ITi th the 
grasshopper . 
2. You will now examine pre served specimens and make 
labeled drawings , (external). 
3. The films, "The Mosquitoeu and 11 The Ho use Fly 11 
(both produced by Encyclopaedia Britannica) will be shown and 
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class discussion will follow. 
4. A showing of the films li Mo ths n and 11 Bu tterflies 11 
(both produced by Encyclopaedia Britannica), followed by class 
disc. ussion. 
5. How do moths differ from butterflies? You will now 
see the film "Aphids" (produced by Encyclopaedia Britannica). 
Class discussion of the film. 
6. The film "Pond Insects n (produced by Encyclopaedia 
Britannica) will be shown. 
7. A written quiz on insects. 
8. A short talk by the teacher on arachnids. 
9. You will nov.r see the films "Spiders 11 (produced by 
Encyclopaedia Britannica) and 11 Killers 11 (produced by Teaching 
Film Custodians). 
ACTIVITIES FOR OBJECTIVE TWO--J 
1. Rupils will read the section in their texts on 
fishes. 
2. A short talk by the teacher on fishes. 
3. The teacher will set up a demonstration dissection 
to show gill structures, and have pupils individually examine 
same. 
4. The film 11 A Fish is Born" (produced by Bell & 
Howell) will be shown and followed by class discussion. 
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ACTIVITIES FOR OBJECTIVE TVlO--K 
1. Read the section in your text dealing with frogs. 
2. A short talk by the teacher on amphibians. 
3 . Examine a frog specimen and make labeled drawings, 
(external and oral cavity). 
4. A talk by the teacher on the internal anatomy of 
the frog. 
5. Now you will dissect a frog and make labeled draw-
ings of the digestive system. (How does the frog's digestive 
system compare with yours? How does it differ?) 
6. A showing of the films "The Frog" and 11 Frogs, Toads 
and Salamanders" (both produced by Encyclopaedia Britannica). 
These will be followed by class discussion. 
7. A short quiz on the frog, (parts, classification 
'l'r·l i th reasons, economic importance). 
ACTIVITIES FOR OBJECTIVE Tlm--L 
1. Head the section in your te xt dealing t.<ri th reptiles 
(Is a snake "cold blooded?" 'VJ'ha t do we mean by a 11 cold 
blooded" animal?) 
2. A talk by the teacher on reptiles. 
3. Now the films "Reptiles" and "The Snapping Turtle" 
(both produced by Encyclopaedia Britannica) will be shown and 
discussed by the class. 
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ACTIVITIES FOR OBJECTIVE TlvO--M 
1. Pupils will read the section in their text dealing 
with birds. 
2. A talk by the teacher on birds (characteristics, 
food, economic importance). 
3. You will now see the film "Development of the Chick" 
(produced by United \'lorld). Could the egg you had for break-
fast have become a chicken? 
4 . The films, 11 Birds of the Dooryard 11 and 11 Birds of 
the Countryside" (both produced by Coronet Films) will now be 
shown. How many of these birds have you seen? 
5. The films "Birds of the ivoodle.nds 11 and 11 BiPds of 
Prey 11 (both produced by Encyclopaedia Britannic a) v.rill be 
shown. (Now you know the . t birds are both helpful and harmful. 
tvhich trait is stronger? Hov-1 do birds affect your life?) 
ACTIVITIES FOR OBJECTIVE TWO--N 
1. Read the section in your text dealing with mammals. 
2. The first of a series of talks by the teacher on 
mammals, (characteristics, systems, food, economic importance). 
3. The film "In the Beginning 11 (produced by United 
States Department of Agriculture) will be shown and discussed 
by the class. A second. talk by the teacher on mammals 
(question period will follow). 
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4. Now the film 11 J.vlammals of the Countryside 11 (produced 
by Coronet) will be shown. This will be followed by class 
discussion. 
5. A third t alk by the teacher on mammals, followed by 
the film 11 Animal Neighbors 11 (produced by Knowledge Builders). 
6. Following a review of animal life as taken up in 
the classroom, pupils will at this time witness the showing 
of the film 11 Animal Life 11 (produced by Encyclopaedia Britan-
nica. ) 
ACTIVITIES FOR OBJECTIVE THREE 
1. The following films: 11Animals in Modern Life" 
(produced by Encyclopaedia Britannica), 11 The Dairy Industry" 
(produced by Vocational Guidance Films), 11 Horse and Man 11 a nd 
11 Seeing Eye 11 (both produced by Teaching Film Custodians) will 
be shown and discussed. 
ACTIVITIES FOR OBJECTIVE FOUR 
1. Read the section in your text dealing wi th 
heredity. (Do you understand what heredity is? Have you 
certain traits passed on by the action of heredity?) 
2. An illustrated talk by the teacher on heredity and 
genetics. 
3. The film 11 Heredi ty 11 (produced by Ency clopaedia 
Britannica) will now be shown and follo't'Ied by class discussion 
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ACTIVITIES FOR OBJECTIVE FIVE 
1. You know what conservation means; therefore, you 
will gain valuable information if you carefully observe the 
follo wing films: "Conservation Road: The Story of Our Natural 
Resources" {produced by Films Incorporated), "Mammals of the 
vie stern Plains II (produced by Coronet)' 11 Return of the Buffalo II 
and 11Grey Owl's Little Brother" (latter two both produced by 
Teaching Film Custodians). 
ACTIVITIES FOR OBJECTIVE SIX 
1. Several zoologists will come into the classroom 
and talk to you on their work. (Perhaps one of these persons 
is now engag ed in the work v-rhi ch you may later indulge in. ) 
2. The follO't'l7i ng films: 11 Li ves took and Mankind., 11 
11 Poultry: A Billion Dollar Industry," 11 Forest Ranger," (all 
produced by United States Department of Agriculture), and 
11 Cattleman 11 (produced by Encyclopaedia Britannica) will be 
shown and discussed by the class. 
RELATED READ INGS FOR PUPILS 
Allen, A. A. , American Bird. Biographies, Comstock Publishing 
Company, Inc., Ithaca, N.Y., 1939. 
Benedict, Ruth, and ~velfish, Gene, The Races of Mankind, The 
Viking Press, Inc., New York, 1945. 
Chap man, Frank M., Autobiography of a Bird Lover, Appleton-
Century-Crofts, Inc., New York, 1933. 
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Ditmars, Raymond L., Book of Insect Oddities, J. P. Lippincott 
Company, Philadelphia, Pa., 1938. 
----~--' Strange Animals l Have Known, Harcourt, Brace & 
Company, Inc., New York, 1939. 
Fabre , Jean Henri C., Life of the Grasshopper, Dodd Mead & 
Co mpany, Inc., New York, 1917. 
Lutz, Frank E., Field Book of Insects, Third Edition, G. P. 
Putnam's & Sons, New York , 1945. 
Maeterlenck, Maurice, Life of the Bee, Dodd, Mead & Co mpany , 
I nc ., Nei"' York, 1943. 
Peterson , Roger Tory, Field Guide to the Birds, Revised 
Editio n, Houghton-Mifflin Company, Boston, 1939. 
Pollack , Phillip , Careers in Science, E. P. Dutton & Company, 
Inc., New York, 1945. 
Pray, Leon L., Taxidermy, The 1-'Ia.cmillan Company, New York , 194 
Sche infield , Amram, You and Heredity, Garden City Publishing 
Company, Inc., Garden City, N. Y., 1945. 
Skinner , George A., 1'londer Stories of the Human Machine , 
American 1".ledica l Association, Chicago, 1943. 
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OPTIONAL RELATED ACT I VITIES 
1. Make a large colored drawing of a cell and label 
all of its parts. Give the use of each part. 
2. Make a list of all the ways in which animals living 
in your environment help indirectly to make you comfortable. 
3. List as many examples of symbiosis as you can, 
using tex t reference. Explain how symbiosis in a large sense 
exists in the world about you. 
4. Compare an amoeba and a paramecium as to size , 
shape, method of locomotion, method of taking in food , 
digestion, excretion, and reproduction. 
5. To obtain amoebae, crush some living water plant, 
place in a dish of pond water, a nd leave undisturbed in a 
warm sunny room for a week or more. Living amoebae will 
usually be found in the scum which forms. 
6. Using reference aids, write a paper on the sponge 
industry. 
7. If you live ne ar the seashore, you may wish to 
collect s pecimens of sea anemones. (Consult your te acher for 
information re g arding t h e preserving of them. ) 
8. Write a paper on the formation of reefs. 
9. lvhat echinoderms, if any, exist in your community? 
Describe them. 
10. Using zoology texts, \lrri te a paper on the lobster 
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industry. 
11. 
fish. 
Include methods of conservation. 
iiJ'ri te a paper on the life and habitat of the cray-
12. \vhat mollusks are used in your community for food'? 
Why are raw oysters and clams not likely to be a source of 
disease today? 
13. You may wish to make a report to the class on the 
subject of pearl culturing. (Your teacher will suggest refer-
ences.) 
14 . What worms are found in your locality? Are there 
any useful ones? Any harmful ones? 
15. You may wish to study the interesting process of 
regeneration. If you can obtain a flat worm such as planaria, 
try cutting such a flat worm in several ways and observe the 
new parts which develop. Are any completely ne\v animals 
formed? 
16. tvri te a paper on parasi tea and saprophytes. Are 
they all remote from you or do you act as a host to any? 
17. Make a survey of your neighborhood to determine if 
there are any breeding places for mosquitoes. How can these 
be reduced? Make a report to your class. 
18. In your study of insects, catch as many different 
types as you can and bring them to class for identification. 
If you wish to kill and mount specimens, your teacher will 
supply the necessary information. 
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19. List all the arthropods you have found living in 
your environment. ivhich live in water? On land? In both 
habitats? 
20. Grow some different types of life-bearing and 
egg-laying fish in a glass aquarium. If young fish are pro-
duced, observe the amount of parental care which they receive. 
H'hich type of fish receives more parental care? 
21. In the spring of the year, you may be able to find 
frogs' eggs and hatch them into tadpoles. As the tadpoles 
grow into frogs, notice what happens to :their gills. i'ihat 
other changes take place? 
22. List all the amphibians in your locality. i11hy 
is the frog an amphibian? Compare the life history of a toad 
with that of a frog. 
23. List the various reptiles found in your locality. 
How are they characterized? 
24. Make a comprehensive definition of a bird. iiiJ'ha t 
evidence of relationship do you find between reptiles and 
birds? 
25. Discuss the importance of birds to man. 
26. Information on building bird houses is available 
in your school library or in the public library of your 
community. You may be able to help the bird conservation 
program by building a house for one or more species which 
need protection. 
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27. If there is a taxidermist in your community, you 
may find it interesting to visit him and make a report to 
your zoology class on the stuffing and mounting of animals. 
28. You may wish to make an incubator for hatching 
chicken eggs. Such a device can be made from a cove red box 
which contains an electric light bulb. It may be necessary to 
experiment with different size bulbs to keep the temperature 
at 1030 Fahrenhett. Keep the eggs moist by placing a small 
dish of water inside the incubator. By opening an egg each 
day for 21 days , you may observe the different stages in the 
development of the chick embryo. 
29. Name a common example of each order of mammals 
found in your locality. ~vha t are the chief characteristics 
of the carnivores? The rodents? The ungulates? \Vhich group 
is most useful in your locality? Most harmful? 
30. Make a chart comparing the development of the 
human embryo with other animals, such as the rabbit, chicken, 
and frog. 
31. ivrite a paper about what and how any animal pet 
in your home eats. What food-getting adaptations does your 
pet have? Is it herbivorous, omnivorous, or carnivorous? 
32. Make a large chart to show the parts of the 
various systems in man. These should include the circulatory, 
digestive, respiratory, skeletal, and muscular systems. Such 
charts may help your classmates and self to understand how 
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the various systems of the body function. 
33. Explain the use of the incisors, the canines, the 
pre-molars, and molars. 
34. Discuss with the class t he pedigree of any pet 
animal which you may know about. Explain \.;hy the pedigrees 
of the animals which you discuss affect the price at which 
they may be bought or sold. 
35. Explain h01>J the law of chance operates to produce 
the same number of male or female living things. 
36. Describe any hybrid animal which you knoilll about. 
Explain why hybrid forms may be more vigorous than either 
parent. 
37. Read and report to the class on the book 11 Life 
Through the Ages, 11 by Bertha M. Parker. 
38. Read and report to the class on the book 11 Strange 
Animals I Have Kno"tvn, 11 by Raymond Ditmars. 
39. \vri te to the Bureau of Entomology and Plant 
Quarantine, United States Department of Agriculture, to deter-
mine what insec t s are particularly injurious i n your local ity. 
Determine what is being done to eradicate or control these 
pests. 
40. \'iha t is the purpose of closed se a sons'? In general 
how are closed seasons for particular animals determined? 
41. 1-J'ri te to your State Conservation Commission for a 
lis-t of its publications with a view to securing some of them 
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for use in your zoology class and also as a help to you in 
cooperating with the Commission. 
42. Name ten vvays in which people in your community 
use the facts and principles of biology in their work. 
43. Interview an adult who is noi'IT engaged in the 
vocation of your choice. Report to the class on the use of 
biology in this occupation. 
44. Visit a local veterinarian and report to your 
class on his work and his patients. 
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A SM~PLE (MULTIPLE CHOICE) TEST DESIGNED TO BE 
GIVEN TO A CLASS FOLLOIVING A COURSE OF 
INSTRUC 1riON IN ZOOLOGY 
NAME --------------------------
DATE -------------------------
COURSE ----------------------
In the space provided write the number of the answer 
which you consider to be the best one. 
1. Entomology is the branch of science which deals with 
(1) food crons, (2) mollusks, (3) nymphs, (4) in-
sects. 
2. The exoskeleton of insects is composed of (1) in-
sectile, (~) chiten, (3) molting, (4) thorax. 
3. Insects belong to a group of living things called 
(1) maggots, (2) facets, (3) arthropods, (4) proto-
zoans. 
4. One of the stages in complete metamorphosis in in-
sects is (1) mammal, (2.) larva, (3) mimicry, (4) 
fumigation. 
5. The most highly developed group of living things 
are ( 1) vertebrates, ( ~) scavengers, ( 3) echinoderms, 
(4) invertebrates. 
6. The eggs on which the mother bird sets before they 
are hatcbed are called the (1) nest, (2) clutch, 
(3) fowl, (4) permanent. 
7. Young birds which walk and feed themselves almost 
immediately belong to the group called (1) altricial, 
(~) precocial, (3) brood, (4) feathered. 
Nru~E~---------------------­
DATE~-------------------
COURSE ~--- ------------------------
8. Seasonal travelings of birds are known as (1) phenom-
ena, (2) ornithology, (3) migration, (4) transients. 
9. Birds which blend in with their surroundings are said 
to have (l) protective coloration, (2) homing in-
stinct, (3) social manners, (4) homogenity. 
10. All living things are made of (1) plastids, (2) 
vacuoles, (3) cell sap, {4) protoplasm. 
11. Animals which eat mainly plant food a re called 
(1) omnivorous, (2) herbivorous, (3) carnivorous, 
(4) insectivorous. 
12. The sharp biting front teeth are kno-wn as (1) bi-
cuspids, . (2 ) incisors, (3) canines, (4) molars. 
13. The solid material which composes the main body of 
the tooth is (1) dentine, (2) enamel, (3) cementum, 
( 4) deciduous. 
14. The heart of a fish has one section called the (1) 
cold blooded portion, (2) auricle, (3) circulatory, 
(4) vein. 
15. Your heart is enclosed by a thin tissue called (1) 
ventricle, (2) artery , (3) pericardium, (4) dura-
mater. 
16. Grasshoppers a nd some other insects have breathing 
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NAME. __________________________ _ 
DATE~----------------------
COURSE~----------------------
organs called (1) spiracles, (2) lungs, (3) sieve 
tubes, (4) gills. 
17. Nose and mouth cavities meet in the (1) pharnyx, 
(2) chest, (3) larynx, (4) cartilage. 
18. One animal 't-.rhich has an exoskeleton is the (1) frog, 
(2) fish, (3) crayfish, (4) deer. 
19. Bones have an outer covering called (1) cranium, 
(2) periosteum, (3) ribs, (4) peritoneum. 
20. Bones are held together at the joints by (1) liga-
ments, (2) tendons, {3) pivots, (4) alveoli. 
21. Glycogen in your body may be released by the (1) 
throat, (2) pancreas, (3) liver, (4) larynx. 
22. The large intestine is sometimes known as the (1) 
colon, {2) ureter, {3) papillae, (4) duodenum. 
23. Part of a nerve cell is the (1) dentrite, (2) im-
pulse, (3) effector, (4) motor area. 
24. The brain and spinal cord make up the (1) conditioned 
reflex, (2) cranial nerve, (3) peripheral nervous 
system, (4) central nervous system. 
25. The cortex is part of the (1) cerebrum, (2) cere-
bellum, {3) neuron, {4) cranium. 
26. The word olfactory refers to (1) taste, (2) smell, 
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NAME ~-----------------------------
DATE __________________________ __ 
COURSE 
-----------------------
(3) hearing, (4) touch. 
27. The front of the eye is the (1) cornea, {2) retina, 
(3) optic nerve, (4) cochlea. 
28. The hammer, anvil, and stirup bones are found in 
the (1) outer ear, (2) middle ear, (3) inner ear, 
(4) eustachian tube. 
29. You have binocular vision beoause you have (1) cry-
stalline lenses, (2) sclera, (3) compound eyes, (4) 
t\"'TO eyes. 
30. The balancing organs of the body are located in 
the (1) aqueous humor, {2) vitreous humor, {3) ear, 
(4) auditory nerve. 
31. Reflexes and instincts are examples of (1) volun-
tary actions, (2) involuntary actions, (3) learned 
behavior, (4) plant behavior. 
32. A young organisms developing inside the body of the 
female parent is a (1) tadpole, (2) spawn, (3) embryo, 
(4) seed. 
33. Animals which bear the young alive are said to be 
(1) oviparous, {2) hybrid, (3) viviparous, {4) 
omni vero us. 
34. Secondary sex characteristics in humans include 
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DATE ______________________ ___ 
COURSE~--------------------
(1) mental growth, (2) infancy, (3) deepening voice, 
(4) adolescence. 
35. Records in rocks of life long ago are (1) lost 
forever, ( 2) igneous, (3) destroyed, ( 4) fossils. 
36. Scientists who study fossils are (1) paleontologists, 
(2) dinosaurs, (3) biologists, (4) foresters. 
37. The largest land animals ever known were (1) horses, 
( 2) mammals 1 ( 3) liverworts, { 4) reptiles. 
38. Primates incl ude animals known as (1) pteridophytes, 
( 2) saber-toothed tiger, ( 3) man, (4) tree-sloth. 
39. A scientist who is noted for his work in the origin 
of species is (1) Mendel, (2) Zola, (3) Darwin, 
(4 ) Burbank. 
40. An individual living thing which is not able to 
produce offspring is called (1) fertile, (2) potent, 
(3) sterile, (4) genetic. 
41. Control of male or female sex in offspring is due 
to (1) age of parent, (2) blondes or brunettes, 
(3) mitosis in cells, (4) differences in chromo-
somes. 
42. When a form of wildlife disappears entirely from 
the earth, it is said to be (1) extinct, (2) restored, 
I 
NAME ~--------------------------
DATE 
----------------------------
COURSE~--------------------
43. 
44. 
(3) disintegrated, (4) diffused. 
An important breed of beef cattle is (1) Jersey, 
(2) Guernsey, (3) Hereford, (4) Holstein. 
A type of medicinal product sometimes produced from 
animal bodies is (1) toxin, (2) antitoxin , (3) digi-
talis, (4) tetnus. 
45. Preparing and stuffing skins of animals for mounting 
is known as (1) taxidermy, (2) sculpturing, (3) padding, 
( 4) modeling . 
46. One who is trained in the medical care of farm 
animals and household psts is a (1) horticulturist, 
(2) taxidermist, (3) veterinarian, (4) philatalist. 
47. The monarch is the name of a common (1) moth, (2) 
spider, (3) butterfly, (4) bug. 
48. The clam is an example of a (1) mollusk, (2) amphib-
ian, (3) coelenterate, (4) annelid. 
49. Hermaphrodism is seen in the (1) snake, (2) fish, 
(3) moth, (4) earthworm. 
50. A young frog is known as a (1) toad, (2) tadpole , 
(3) salamander, (4) guppy. 
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SELECTED l"iOTION PICTURES FOR ZOOLOGY 
ALL FIU4S ARE 16 mm. 
NO. NAME OF FILM Time Col. B&i'l Snd Sil.SOURQ!! 
lz. Animal Life 10 X X EBF 
2z. Animal Neighbors 10 X X X KB 
3z. Animals in Modern Life 11 X X EBF 
4z. Aphids 10 X X EBF 
5z. Beath and Sea Animals 11 X X EBF 
6z. Birds of Prey 10 X X EBF 
7z. Birds of the Countryside 10 X X Cor 
Sz. Birds of the Dooryard 11 X X Cor 
9z. Birds of the 1\To odla.nd 11 X X Cor 
lOz. Born to Die 11 X X TFC 
llz. Butterflies 10 X X EBF 
12z. Carbon-Oxygen Cycle 14 X X EBF 
13z. Cattleman 11 X X EBF 
14z. Cell:Structural Unit of Life 11 X X Cor 
15 z .• City of Wax 10 X X TFC 
16z. Conservation Road: Story of 
our Natural Resources 20 X X FI 
17z. Dairy Industry, The 11 X X VGF 
18z. Development of the Chick 10 X X U1'i 
19z. Earthworm , The 20 X X BIS 
20z . Fish is Born, A 10 X X B&H 
2lz . Forest Ranger 30 X X USDA 
22z. Frog, The 11 X X EBF 
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SELECTED MOTION PICTURES FOR ZOOLOG~ CONT. 
NO. NAhE OF FILM Time Col. B&\v Snd Sil. SOURCl 
23z. Frogs, To ads, and Salamanders 15 X X EBF 
24z. Grey 01~rl 1 s Little Brother 11 X X TFC 
25z. Heredity 11 X X EBF 
26z. Horse and Man 15 X X USDA 
27z. House Fly, The 11 X X EBF 
28z. Hydra, The 10 X X Ut'l 
29z. In the Beginning 18 X X USDA 
30z. Killers 11 X X TFC 
31z. Life in a Drop of Water 10 X X Cor 
32z. Livestock and Hankind 11 X X USDA 
33z. Mammals of the Co un trys id.e 10 X X Cor 
34z. Mammals of the Western Plains 10 X X Cor 
35z. !l.osqui toe, The 10 X X EBF 
36z. Moths 9 X X EBF 
37z. Paramecium 10 X X UVl 
38z. Protozoa 25 X X EBF 
39z. Pond Insects 11 X X EBF 
40z. Poultry: A Billion Dollar 
Industry 26 X v US.DA .1\. 
4lz .. Reptiles 15 X X EBF 
42z. Return of the Buffalo 11 X X TFC 
43z. Seashore 10 X X Barr 
44z. Seeing Eye 10 X X TFC 
45z. Snapping Turtle 9 X X EBF 
46z. Spiders 15 X X EBF 
A COURSE IN GENERAL SCIENCE 
THE OBJECTIVES OF THIS COURSE 
1. To develop in the pupil an understanding of science, 
(definition, scientific thinking, superstitions). 
2. To develop in the pupil an understanding of how livi 
things are adapted for survival, (unit of life, activities, ad~ 
tations, behavior, classification, inter-dependency of plants 
and animals). 
3. To develop in the pupil an understanding of rock, 
minerals, and the earth's crust, (rocks, minerals, fuels). 
4. To develop in the pupil an understanding of air, 
weather, and climate, (temperature, humidity, evaporation, rain, 
sleet, hail, wind). 
5. To develop in the pupil an understanding of matter 
and energy, (composition of matter, forms of energy, sources of 
energy, physical and chemical changes, acids, bases, and salts). 
6. To develop in the pupil an understanding of natural 
forces, (heat, light, electricity, magnetism). 
7. To develop in the pupil an understanding of man's 
most important machines. (Six basic machines and forces to be 
overcome. ) 
~ =-=-=9F==========-~=-~-=-=-=-=======================.~-=~~~~==================~========= 
8. To develop in the pupil an understanding of how 
science has improved transportation and communication. 
9. To develop a n interest in health and bodily care, 
(needs of the body, som~ces, care of the body). 
ACTIVITIES FOR OBJECTIVE ONE 
1. Re ad the introductory chapter of your te xt. 
2. After a short talk by the teacher on the various 
branches of science, you will see the film 11 \vhat is Science? 11 
(produced by Coronet). Cla ss discussion of the film will 
f ollow. 
3. \vri te a paper listing the things in science tha t 
you would like to know about. 
4 . Read the section in your text dealing with super-
stitions, fads, and fallacies. (Have you some pet super-
stition?) 
5. Bring to class a list of superstitions for dis-
cussion by members of the class. 
6. A showing of the film 11 Science and Superstition" 
(produced by Coronet) will be followed by class discussion. 
7. A volunteer group will prepare for the bulletin 
board drawings illustrating common superstitions. 
8. All pupils will write a paper entitled 11 Are you 
superstitious?" (Bring out the fact that superstitions are 
based upon soundless unscientific thinking.) 
9? 
9. Now a volunteer group trJill make a handbook of the 
easily available sources of scientific information that can be 
found in your community. 
10. A short quiz on science and superstition. 
ACTIVITIES FOR OBJECTIVE 'rt~O 
1. Read the section in your text dealing with proto-
plasm and the cell. 
2. The film "The Cell: Structural Unit of Life" (pro-
duced by Coronet) will be shown and discussed. 
3. An illustrated talk by the teacher on the cell and 
the proper ties of protoplasm. 
4. Examine the cells of an onion skin under the 
microscope. 
5. A series of t~lks by the teacher on plant and 
animal classification, (phyla and representatives, adaptations 
for survival). 
6~ Do you realize that your very existence is depend-
ent upon plant life? Read the section in your text dealing 
with the inter-dependency that exists between plants and 
animals. 
7. The film "Carbon-Oxygen Cycle 11 (produced by 
Encyclopaedia Britannica) will be shown and discussed. 
8. A demonstration by the teacher to prove the presenc 
of starch in green leaves. Also a demonstration of osmosis 
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by the teacher. (How does osmosis differ fro m diffusion?) 
9. A volunteer group will make a l a rge table listing 
a number of plants and animals with their natural foods, 
na tural enemies, and usual environment. 
10. A short written quiz on the cell, carbon-oxygen 
cycle, and nitrogen cycle. 
ACTIVITIES FOR OBJECTIVE TaqEE 
L.- · Read the section in your text dealing "~Ari th the 
composition and topography of the earth. 
2. A talk by the teacher on the composition of the 
earth, (rocks, metals, minerals, their uses by man, forces at I 
work). 
3. Several volunteer groups will start a collection of 
metals, rocks, and minerals for a classroom exhibit. 
4. The film 11 Earth' s Rocky Crust" (produced by 
Encyclopaedia Britannica) v.rill be shown and discussed. 
5. All pupils will take stock of metallic objects in 
their possession or in the room and try to name the metals 
used in their manufacture. 
6. · Follo~.ving a short talk by the teacher on erosion, 
a sho tving of the films 11 Moun tain Building , 11 11 1\Tearing AvJay of 
the Land, 11 (both produced by Encyclopaedia Britannica) and 
11Soil Erosion" (produced by March of Time). 
7. A volunteer committee will secure newspapers from 
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the loca l library for May 11 and 12, 1934, and re ad to the 
class the accounts of the great dust-storm. (Do these accoun~ 
show an understanding of the causes underlying this di s aster?) 
8 . A t a lk by the te a cher on fuels from the earth, 
(co a l a nd oil, formation, products). 
9. You lvill nov-r see the films "Petroleum and Its 
Products" (produced by Young America) and 11 Peat and Coal 11 
(produced by Films Inc.). 
10. A volunteer committee will set up a school eL~ibit 
of co a l products . (Your te A.cher will supply informa tion) 
11. A short written quiz on the earth a nd its crust. 
ACTIVITIES FOR OBJECTIVE FOUR 
1. Read the secti on in your tex t dealing with a ir, 
weather, a nd climate. 
2. An illustra ted. t a l k by t he te acher on ·the Fahren-
heit a nd centigr ade thermometers. 
3 . A volunteer group, with the aid of the te a cher, 
will construct a thermometer. 
4. A t al k by the teacher on humidity ~nd evaporation. 
5. A volunteer group of pupils will prepare a hygrome-
· ter and by the use of a humidity table compile relative 
humidities over a period of days. 
6. Another volunteer g roup will hang a piece of sisal 
rope where it is exposed to the outside atmosphere, but pro-
tected fro m the rai n. 1Vi th the rope tied to a nail at the 
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upper end and a weight on the free end, daily observations of 
atmospheric humidity may be obtained by the group by measuring 
the changes in distance between nail and v.reight. 
7. Demonstra tions by the teacher on evaporation a nd 
de"v formRtion. 
8. Now you vJill see the films 11 Clo uds 11 (produced by 
The United States Department of Agriculture) and "The 1'/ea ther, n 
(produced by Encyclopaedia Britannica). 
9. . A simple laboratory experiment by the teacher to 
prove that a volume of cold air weighs more than an equal 
volume of hot air. ( TV<ro balanced pyrex flasks. One v.rill be 
heated, thus disturbing the balance. Why?) 
10. A volunteer group will make daily recording s of the 
barometric pressure as well as a general description of 
weather conditions. 
11. A short quiz on air, weather, and climate. 
ACTIVITI ES FOR OBJECTIVE FIVE 
1. Pupils ~dll r e ad the section in their texts dealing 
~ri th matter tmd energy. 
2. Your teacher will set up a demonstration experiment 
to show some properties of matter. (A piece of cloth or paper 
will be burned in a fla sk. When the flask is filled with 
smoke, a stopper will be inserted in the flask. The flask 
will be placed under a bell-jar and the air pumped from the 
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bell-jar. ivhat happens to the stopper? The smoke? tvhy?) 
3. You will no'Tt.r perform an experiment to d.etermine 
how oxygen takes part in a chemical change. (Directions for 
collecting oxygen will be posted.) Burn a small piece of 
magnesium ribbon in air. Now burn a piece in a bottle of 
oxygen. E:xplains 1r1hat happens and why . 
4. The film 11 0xidation and Reduction" (produced by 
Encyclopaedia Britannica) will be shown and discussed. 
5. A talk by the teacher on matter. (Relation to 
energy, elements, compounds, mixtures , physical and chemical 
changes. ) 
6. Follo1-ring a talk by the teacher on forms and 
sources of energy, the film "Energy and Its Transformations" 
(produced by Encyclopaedia Britannica) will be shown and dis-
cussed. 
7. A showing of the f ilrns 11 Ma tter and Energy" (pro-
duced by Coronet) and "The Molecular Theory of Matter" (pro-
duced by Encyclopaedia Britannica). These will be followed by 
class discussion. 
8. Read the section in your text dealing with acids, 
bases, and salt. (You know an acid burns , does a base?) 
9. Under the supervision of your teacher, place a 
small piece of sodium in a beaker of water. Observe the 
action. Can you explain it? When the action stops, test the 
liquid in the beaker with litmus paper. Now test hydrochloric 
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acid with litmus paper. Next, pour dilute hydrochloric acid, 
drop by drop, into the solution in the beaker until the resul~ 
ing solution will not change the color of litmus paper. \vhen 
the solution is completely neutral, taste it. Evaporate the 
water from the beaker. Identify what remains. Describe the 
action and the results of the various tests. 
10. An illustrated talk by the teacher on acids, bases, 
and salts. 
11. lvJ:ake a table by ruling your paper into four col-
umns. Head the columns as follows: Characteristics, Acids, 
Bases, a nd Salts. Under Characteristics write these words : 
Taste, Effect on Litmus, Reacts with, Examnles. Complete the 
table. 
12. Support with ringstand clamr,s a f.lask containing 
water. Underneath the fl a sk place a Bunsen burner. Heat the 
water in the flask until it boils. Now·slip a small balloon 
over the mouth of the flask and gently heat the flask. (What 
force causes the balloon to expand?) Remove the burner and, 
with a cloth to protect your hand, squeeze the balloon. Can 
you affect the rate of boiling? You vrill be expected to be 
able to explain this. How does pressure affect boiling'? '\.fhy 
do materials expand and contract? 
13. A short quiz on matter and energy~ 
ACTIVITIES FOR OBJECTIVE SIX 
1. Read the section in your text dealing with heat, 
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light, and electricity. 
2. A talk by the teacher on heat. (Source, radiation , 
convection, conduction.) 
3. A ta~k by the teacher on conductors and non-conduc-
tors of heat , follot.red by a shovdng of the film 11 Distributing 
Heat Energy 11 (produced by Encyclopaedia Britannica). 
4. On a bright sunny day , obtain three thermometers 
from the storeroom. Check to see that these register together. 
Put some dark-colored soil in a bright tin pan. In other pan 
pour some wa. ter. Nmv set the two pans in the sun a.nd leave 
for t wo hours. At the end of this time sink one thermometer 
in the pan of soil, suspend the second thermo meter in the 
pan of wa ter, and hang the third in the air near the pans . 
After five minutes ta~e readings of the three thermometers. 
You should be able to explain the results. 
5. 1-1ake a paper box out of smooth heavy wrapping pape r . 
Place the box over a burner, fill it half full of water a nd 
light the gas. vvhy doesn 't the paper burn'? 
6. You will now see the film 11 Fuels and Heat 11 (pro -
. 
duced by Encyclopaedia Britannica). Class discussion will 
follow. 
7. An illustrated talk by the teacher at this time on 
light , (nature of light, color, reflection, refraction). 
8. You will nolv- see the films 11 The Nature of Light 11 
a.nd 11 The Nature of Color 11 (both produced by Coronet). 
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9. Turn a glass prism in the sunlight until you get 
beams of light showing different colors. Name the colors in 
the order in which they appear and explain. 
10. After examination of several different lens by the 
class, a volunteer group will make a set of diagrarrs irJ'hich 
-vrill show how light rays are bent in pas sing through the 
different kinds of lens . 
11. The film "Light tvaves and Their Use 11 (produced 
by Encyclopaedia Britannica) will be shown and discussed. 
12. An introduction by the teacher to electricity , 
(static, current, demonstration of positive and negative 
charges). 
13 . The films "Introduction to Electrici ty 11 and 
11Heasurement of Electr i c i ty 11 (both produced by Coronet ) will be 
shown, followed by class discussion. 
14. Following a demonstration of magnetism by the 
teacher , (effects, attraction and repulsion , compared with 
eleotricity) you will be shown the film 11Magnetism 11 (produced 
by Coronet). Class discussion of the film will follow. 
15. A short class r eview will be followed by a quiz on 
heat, light, a.nd electricity. 
ACTIVITIES FOR OBJECTIVE SEVEN 
1. Read the section in your text dealing with machines. 
2. A short talk by the teacher on forces, (work, 
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resistance, explanations of gravity, inertia, and friction) 
followed by a discussion of the six types of simple machines. 
3. Insert a fif ty cent piece between the first and 
second tines of t1..ro similar forks. Can you novJ balance the 
coin on the edge of a tumbler. 
strated? 
Explain what force is demon-
4 . 
bottle . 
Place a coin on a card over the mouth of a milk 
Flick the card so that it flys out horizontally. 
Explain what happens and what force is demonstrated. 
5.. A showing of the film "Simple Machines" (produced 
by Encyclopaedia Britannica) will be followed by class dis-
cussion. 
6. You 'llvill make a table by ruling your paper into 
six columns. Head each column wi th a name of a simple machine 
Divide the column headed levers into spaces. Into the correct 
columns write the names of twenty-five common tools. 
7. Yo u will now see t wo films: "Transfer of Power" 
(produced by British Information Service) and 11 Thermodynamics 11 
(produced by Encyclopaedia Britannica). Class discussion of 
the films will follow. 
8. A short quiz on simple machines and related prin-
ciple s. 
ACTIVITIES FOR OBJECTIVE JI: IGHT 
l. Read the section in your book on transportation and 
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communication. 
2. A detailed talk by the teacher on the forces of 
gravity, friction, inertia, and air resistance, with examples 
of devices to overcome them. 
3. ~lake a. table by ruling your paper into four columns. 
He ad the columns as follows: Friction, Gravity, Inertia , 
Air Resistance . Below ar e devices or methods used in trans-
portation to overcome one or more of the above listed resist-
~:mces. i.elr i te these words in the column (or columns) v.rhere 
they fit best: smooth surfaces, smooth roads, level roads, 
egg shape, wheels, pull of p ropellor, ball bearings, no pro-
jections, oil brakes, straight roads, few stops, light weight, 
roller bearings , few grades , polished body surfaces, a cceler-
ators. 
4. You will now witness the two films "Caravans of 
Trade: Story of Transportation" (produced by Films Inc.) and 
"Transportation in the United St ates" (produced by March of 
Time). 
5. Following several demonstrations to show what causes 
sound and how it is carried, your teacher will explain such 
terms as pitch, tone, frequency, loudness of sound, echoes 
and speed of sound. 
6. A showing of the f 11m "Sound t'iaves and Their 
Sources" (produced by Encyclopaedia Britannica) followed by 
class discussion. 
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7. An illustrated explanation by the teacher on how 
we talk and hear over the telephone. 
8. The two films: "Sending Radio Messages" and 11Receiv 
ing Radio Messages" (both produced by Encylcopaedia Britannica) 
will be sh.oT~om. 
9. Working with a partner, make tin can telephones. 
(Connect two cans with about forty feet of waxed string, 
stretched tight and tied through holes in the bottoms of the 
cans.) Speak into one can while your partner uses the other 
can for a receiver. Does sound travel through solids? 
10. Following a short talk by the teacher you will now 
see the film "Telephone and Telegraph" (produced by Vocational 
Guidance Film). 
11. A short quiz on transportation and communication. 
ACTIVITIES FOR OBJECTIVE NINE 
1. Read the section in your text on health. 
2. An illustrated talk by the teacher on the systems 
of the body and the work performed by each. 
3. Following a talk by the teacher on nutrition, the 
films "Man '\Tho Missed His Breakfast" (produced by United 
States Department of Agriculture) and "Fundamentals of Diet" 
(produced by Encyclopaedia Britannica) will be shown and 
discussed. 
4. A talk by the teacher on vitamins and their sources 
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will be followed by a showing of the film 
(produced by Encyclopaedia Britannica). 
11 Foods and Nutri tion 11 I 
5. A short quiz on nutritional needs of the body. 
6. A series of four films on first aid (all produced 
by Encyclopaedia Britannica) will be shown. 
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OPTIONAL RELATED ACTIVITIES 
1. You know that oil floats on water because it is 
lighter. Can you prove this by a scientific experiment? 
2. What is meant by the control in a scientific exper-
iment? Do all scientific experiments require controls? 
Discuss. 
3. What city and county officials in your community 
should have good training in science? Make a list of these 
officials and opposite each state the kind of science training 
a person should have for the office. 
4. Get an Ouija board and try it out with members of 
the class. Does it work? Does it work for others? What is 
your explanation of the Ouija board? How would a scientist 
explain or study it to find out how it works, if it works? 
5. Make a collection of unscientific endorsements for . 
the classroom bulletin board. 'Classify these to show the 
kind of endorsement, the profession of the person making the 
endorsement, and the kind of person who could be expected to 
make a reasonable endorsement. 
6. Read and report to the class on the book 11 Fads and 
Q,uackery in Healing, 11 by Morris Fishbein. 
?. Listen to a radio for half an hour. Change pro-
grams frequently to catch the announcements. Write down the 
claims of several pieces of advertising that you would 
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classify as quackery. Report your findings to the class. Is 
there any relationship between the quality of the program it-
self and the kind of advertising which the sponsor of the pro-
gram uses. 
8. Write a paper explaining how man's very existence 
is dependent upon plant life. 
9. Write a paper on the balance of nature, including 
the methods whereby this balance of living organisms is main-
tained. 
10. You may wish to make a large chart for your class-
room showing the interdependency that exists between plants 
and animals. 
11. Look up in a reference book one of the animals your 
teacher has spoken of in class and make a report on it. Men-
tion what it eats, where it lives, how it reproduces, and how 
it protects itself. If you can, make a large drawing to show 
the class. 
12. Are there any places near your school where rocks 
are being formed now? If so, can you explain to the class 
how rocks are being formed in these places? 
13. Study wind erosion with an electric fan using 
various types of soil, clay, sand, and gravel. 
14. Read about alloys and then write a paper, to be 
read to the class, on their composition and uses. 
15. Make a modern bellows and forge. Use a flower pot 
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for the fuel container. Study pictures to find out how to 
construct and operate your model. 
16. Limestone and marble 11 fizz 11 when dilute hydro-
chloric acid is dropped on them. Try some samples of rock 
with dilute acid. Tell which pieces are limestone and which 
are marble. (Caution: Hydrochloric acid will burn the skin 
and make holes in clothing.) 
17. With the help of other members of your class you 
may wish to set up an exhibit of coal-tar products. 
18. Get a hard-glass test tube from the storeroom. 
Fit a one hole rubber stopper into the mouth. Run a short 
piece of glass tubing into the test tube through the stopper. 
Put a small piece of coal into the test tube and support the 
tube in the clamp of a ring stand. Heat the coal in the 
flame of a Bunsen burner. Can you smell the gas that is 
given off? Try lighting this gas at the end of the glass tube 
after you can see that it is coming out vigorously. What is 
left in the test tube? Will this burn? 
19. Explain to the class the difference between heat 
and temperature. 
20. Make a collection of various cloud pictures for 
-your class bulletin board. Arrange them under appropriate 
headings. 
21. Make a list of the places where people in your 
community go for summer vacations. What is there about the 
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climate of each of these places that attracts visitors in the 
summer? 
22. Obtain the weather forecasts from a daily paper 
for several weeks. Mount them on a large sheet of cardborad, 
and write the actual weather conditions for each day opposite 
its forecasts. 
23. Make a flower out of white muslin and boil it in 
a strong solution of cobaltous chloride. When it is dry, the 
flower will be blue, if the relative humidity is low, and pink 
if it is high. 
24. If there is a weathsr bureau near your school, 
you may wish to arrange for the class to visit it. 
25. List as many chemical changes as you can find 
which take place in your kitchen at home. 
26. Make a table by ruling your paper into four col-
umns as follows: Elements, Compounds, Solutions, Emulsions, 
Suspensions. In the correct column write the following words: 
coffee, ink, milk, gasoline, shoe white, bluing, paint, ammoni~ 
dishwater, perfume, mercury, iodine, milk of magnesia, pea 
soup. 
27. Sometimes early plants are grown in the spring 1n 
a box called a cold frame with glass over the top. Explain 
how heat .gets into such a frame. 
28. Make a collection of transparent, translucent, 
and opaque objects. In which class do most lamp shades fall? 
114 
29. Write a short paper dealing with the transmission 
of heat. ~  do we usually wear lighter colored clothing in 
the summer than in the winter? 
30. Why are you unable to see in a very dark room? 
Explain in a paper. 
31. If you put a coin in the bottom of a cup so that 
you can barely see one edge of it and, without moving the eye, 
coin, or cup, pour water into the cup, the coin becomes vis-
ible. Perform this demonstration and explain it to the class. 
32. Look up the word mirage in an encyclopedia and 
write a report to be read in class. 
33. Why does a red filter cause a blue sky to look 
black in the finished print, while the white clouds look 
white. 
34. Cut figures of dolls from tissue paper and weight 
their feet by pasting bits of cardboard to them. Put them in 
a cigar box and cover the box with celluloid. Rub the cellu-
loid with a piece of wool cloth, and the figures will stand 
up. Demonstrate and explain to the class. 
35. Write a paper explaining the difference between 
labor and work. Do you work when you study for a lesson? 
36. Outline a plausible set of plans for a perpetual-
motion machine. Why won•1 t it work? 
37. Can you find about your home three or four simple 
machines that have the advantage of making it possible to 
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change the direction in which a force is applied? 
38. In a paper explain the relation and differences 
between potential and kinetic energy. Use written examples 
or drawings. 
39. What principles are used to cause an explosion of 
gasoline in a cylinder? 
40. How many simple machines are there in a pencil 
sharpener? Name them. Which of the six simple machines do 
you see used most? 
41. Write a paper on resistance. Give examples of the 
forces of gravity, friction, and inertia. 
42. Make a survey of the various kinds of transporta-
tion in your community. 
43. What is the standard guage between rails of most 
of our railraods? Why? 
44. Perhaps you would like to read and report to the 
class on the life of Thomas A. Edison or Alexander Graham 
Bell. 
45. Explain why everyone must eat some protein. 
46. How may. one know whenDis diet is balanced? 
47. '~at part in the use of foods does each of the 
following systems serve: digestive, circulatory, respiratory? 
48. What .is the chief danger in using patent medicines~ 
49. Make a series of posters illustrating the different 
foods by using pictures cut from advertisements in magazines. 
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Use some of the following t~tles: Protein Foods, Foods Rich 
in Calcium, Foods Rich in Iron, Foods that contain Vitamins 
A, B, C, and D. 
11? 
A SAMPLE (MULTIPLE CHOICE) TEST DESIGNED TO BE 
GIVEN A CLASS FOLLOWING A COURSE IN 
GENERAL SCIENCE 
NAME~---------------------
DATE~---------------------
COURSE~------------------------
In the space provided write the number of the answer 
which you consider to be the best one. 
1. Sugar and starch are found in foods called (1) fats, 
(2) carbohydrates, (3) niacin, (4) amino-acids. 
2. Most advertising (1) highly over rates the product, 
(2) is accurate because of censorship, (3) appeals 
to the scientific mind, (4) is founded upon proven 
facts. 
3. The passage of a pure solvent through a semi-
permeable membrane is known as (1) plasmolysis, 
(2) diffusion, (3) osmosis, (4) absorption. 
4. Man's very existence is dependent upon (1) animals, 
(2) plant life, {3) water, (4) minerals. 
5. The largest group of animals known are the (1) 
carnivores, (2) bugs, (3) insects, {4) primates. 
6. Water boils at a lower temperature in the mountains 
than at sea level because of (1) increased atmo-
spheric pressure, (2) decreased atmospheric pressure, 
(3) the absence of salt air, (4) more oxygen per 
cubic foot of space. 
?. When a barometer 11 drops 11 one usually expects (1) 
fair weather, {2) snow, {3) rain, (4) a storm. 
8. The original source of all energy may be said to 
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NAME~-------------------------
DATE~------------------------
COURSE ______________________ __ 
be (1) prehistoric, (2) solar, (3) lunar, (4) 
indefinite. 
9. The rusting o:f iron is an example o:f (1) reduction, 
(2) decomposition, (3) oxidation, (4) spontaneous 
combustion. 
10. A salt is :formed when (1) an acid reacts with a base, 
(2) two bases react, (3) a strong base replaces a 
weak base, (4) two acids exchange molecules. 
11. Sodium should always be kept under (1) glass, 
(2) water, (3) kerosene, (4) lead. 
12. An acid :found in the human digestive system is (1) 
sulfuric, (2) pantothenic, (3) hydrochloric, (4) 
nitric. 
13. The boiling point o:f water is normally (1) 112°, 
(2) 200°, (3) 212° Fahrenheit, (4) 212° Centigrade. ____ __ 
14. A real image is (1) upright and identical, (2) in-
verted, (3) smaller and upright (4) slightly dis-
torted. 
15. The electromotive :force o:f a current might be com-
pared to a quality :found in all masses, namely, (1) 
inertia, (2) gravitation, (3) :friction. 
16. The color o:f the spectrum having the shortest wave 
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NAME __________________________ _ 
DATE ________________________ ___ 
COURSE 
------------------------
length is (1) green, (2) blue, (3) violet, (4) red. 
1?. A system of pu+leys will enable one to do more work 
with less effort because (1} it changes the point 
of application of a force, (2) the gravitational 
pull is decreased, (3) the proximity of object and 
force is increased, {4) the rotational inertia is 
lessened. 
18. A reverberation of sound waves will produce (1) an 
echo, (2) vibrations, (3} flux density, (4) frequency 
modulation. 
19. Oil floats on water because it has a lower {1) sur-
face tension, (2) capillarity, (3) specific gravity, 
(4) freezing point. 
20. An electric current is caused by a (1) completed 
circuit, (2) proton movement, (3) flow of electrons, 
( 4) magnetism. 
21. The energy derived from foods is measured in (1) 
units, (2) vitamins, {3) centimeters, {4) calories. 
22. The most important thing in the manufacture of 
lacquer is (1) an insect, (2) varnish, {3} veneer, 
(4} gelatin. 
I 
~3. The greatest force that a jet airplane has to overcome 
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is (1) gravity, (2) inertia, (3) air resistance, 
(4) magnetic attraction. 
24. The plants that have nitrogenous fixing bacteria 
attached to their roots are (1) perennials, (2) 
annuals, (3) bacterials, (4) legumes. 
25 . Blue litmus paper will turn red if immersed in 
(1) sodium hydroxide, (2) water, (3) hydrochloric 
acid, (4) salt water. 
26. To stop arterial bleeding, pressure should be 
applied at a point (1) below the point of bleeding, 
(2) between the heart and the point of bleeding, 
(3) just below the heart, (4) just above the 
heart. 
' 27. The system that feeds the individual cells of the 
body and removes wastes from them is the (1) 
skeletal, (2) digestive, (3) circulatory, (4) 
respiratory. 
28. The natural wearing away of the land is known as 
(1) ecology, (2) erosion, ( .3) ethmology, (4) 
evasion. 
29. Scurvy is the result of a lack of (1) protein, 
(2) carbohydrate, (3) fat, (4) citric juice. 
30. The process by which plants manufacture food is 
(1) diffusion, (2) photosynthesis, (3) osmosis, 
(4) fermentation. 
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I 31. In warm weather people usually wear lighter colored 
clothing because (1) it is lighter in weight, (2) 
the rays of the sun are refracted by light colors, 
(3) the rays of the sun are reflected by light 
colors, (4) perspiration is more readily absorbed 
by light colored materials. 
32. The basic material of all living things is (1) bone, 
(2) chlorophyll, (3) hemoglobin, (4) protoplasm. 
33. The science of ecology is (1) the study of marine 
life, (2) a plan of conservation, {3) the study of 
the relations of plants and animals to each other 
and to their environment. 
34. The home region of a plant or animal is known as 
its (1) habitat, (2) area of growth, (3) heredity, 
(4) life succession. 
35. Iodine is used in testing for the presence of (1) 
protein (2) fats, (3) oil, (4) starch. 
36. Insects belong to a group of living things called 
(1) maggots, (2) facets, (3) arthropods, 
(4) protozoa. 
37. The most highly developed group of living things 
are the (1) vertebrates, (2) scavengers, (3) 
echinoderms, (4) invertebrates, 
38. Animals which eat mainly plant food are called 
(1) omnivorous, (2) herbivorous, (3) carnivorous, 
123 
(4) insectivorous. 
39. The largest land animals ever known were (1) horses 
(2) mammals, (3) liverworts, (4) reptiles. 
40. The clam is an example of a (1) mollusk, (2) amphib-
ian, (3) coelenterate, (4) annelid. 
41. A pair of scissors is an example of (1) a third class 
lever, (2) a first class lever, (3) a second class 
lever, (4) a fourth class lever. 
42. Night blindness is often associated with a lack of 
(1) vitamin C, {2) vitamin E, (3) vitamin D, {4) 
vitamin A. 
43. The energy possessed by a moving object is called 
(1) kinetic energy, (2) delayed energy, (3) potential 
energy, (4) induced energy. 
44. The velocity of wind tornadoes may approach (1) 200 
miles per hour, (2) 500 miles per hour, (3) 50 miles 
per hour, {4) 100 miles per hour. 
45. Wind velocity is measured by (1) a weather vane, 
{2) hydrometer, (3) an anemometer, {4) a wind sock. 
46. A typical rain cloud is the (1) cirrus, (2) stratus, 
(3) cumulus, {4) nimbus. 
47. To get as much calcium as he needs in a year it is 
necessary for a young child to drink about {1) 50 
gallons of milk, (2) 100 gallons of milk, (~) 50 
quarts of milk, (4) 100 quarts of milk. 
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48. 
49. 
One half of the earth's crust is composed of (1) 
iron, (2) sodium, (3) oxygen, ( 4) lead. 
A steam locomotive is efficient to about (1) ?5 percent, 
(2) 12 percent, (3) 35 percent, (4) 60 percent. 
Both the eye and the camera. have (1) a convex lens, 
(2) a concave lens, (3) a double lens, (4) both a 
convex and a concave lena. 
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SELECTED MOTION PICTURES FOR GENERAL SCIENCE 
ALL FIU4S ARE 16mm. 
NO. NAME OF FILMS TIME COL. B&W Snd Sil SOURCE 
lgs. Caravans of Trade: The 
Story of Transportation 
2gs. Carbon-Oxygen Cycles 
3gs. Cell: Structural Unit of 
Life, The 
20 
14 
10 X 
4gs. Clouds 11 
5gs. Distributing Heat Energy 11 
6gs. Earth's Rocky Crust 11 
7gs. Energy and Its Trans-
formations 11 
8gs. First Aid: Care of Minor 
Wounds 5 
9gs. First Aid: Carrying of the 
Injured 5 
lOgs. First Aid: Control of 
Bleeding 5 
llgs. First Aid: Wounds and 
Fractures 5 
12gs. Foods and Nutrition 11 
13gs. Fuels and Heat 11 
14gs. Fundamentals of Diet 17 
15gs. Introduction to Electricity 10 
16gs. Light Waves and Their Uses 11 
17gs. Matter and Energy 10 
18gs. Magnetism 10 X 
X X FI 
X X Cor 
X X EBF 
X X USDA 
X X EBF 
X X EBF 
X X EBF 
X X EBF 
X X EBF 
X X EBF 
X X EBF 
X X EBF 
X X EBF 
X X EBF 
X X 
X X 
X X 
X X 
Cor 
EBF 
cor 
Cor 
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NO. NAME OF FILMS TIME COL. B&W Snd Sil SOURCE 
19gs. Man Who Missed His Break-
fast 11 X X EBF 
-. 
20gs. Measurement of Electricit.y 10 X X X Cor 
2lgs. Molecular Theory of Matter, 
The 10 X X EBF 
22gs. Mountain Building 10 X X EBF -
23gs. Nature of Color, The 10 X X Cor 
24gs. Nature of Light, The 10 X X X Cor 
25gs. Oxidation and Reduction 11 X X EBF 
26gs. Peat and Coal 11 X X FI 
2?gs. Petroleum and Its Products 10 X X YA 
28gs. Science and Supersti tion 10 X X Cor 
29gs . Simple Machines 15 X X EBF 
30gs. Soil Erosion 7 X X MOT 
3lgs. Thermodynamics 11 X X EBF 
32gs. . Transfer of Power 22 X X BIS 
33gs. Transportation in the u.s. 1? X X MOT 
34gs. Wearing Away of the Land 11 X X EBF 
35gs. tvea ther, The 11 X X EBF 
36gs. t'lha t Is Science 10 X X X Cor 
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DESCRIPTIONS OF SELECTED FIL&S 
HEALTH 
lh--Body Defen·ses Against Disease--
Animation portraying the body's three lines of defense 
against infection; the skin and mucous membranes, the 
lymphatic system, and the circulatory system, including 
the liver and the spleen. Close-ups revealing the ciliary 
action of the mucous membrane in a frog's gullet. Normal, 
infected, and ruptured appendices depicted. Spectacular 
photography showing the action of the phagocytic cells in 
attacking and engulfing bacteria. 
2h--~efending the City's Health--
Factors which affect the health of cities. Work of 
the model city health department; education, gathering 
statistics, nursing, supervising sanitation, laboratory 
analysis, child hygiene, and a comprehensive sequence on 
the control of communicable diseases. 
3h--Endocrine Glands--
Describes the nature and function of the parathyroid, 
pituitary , pancreas, and thyroid glands. Shows the influ-
ence of calcium and parathyroid extract on muscular control; 
the effect of pituitary hormones on development; the 
preparation and use of insulin in the treatment of diabetes; 
characteristics of hyper and hypo-thyroidism; and the 
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stimulation of the mammary glands by pituitary and ovarian 
hormones. 
4h-- Eyes ~ Their ~--
Treats in detail the physiology and hygiene of the eye. 
Animated drawings to clarify structure and function. Con-
cepts and processes explained; learning to judge vision, 
nearsightedness, farsightedness, astigmatism, infections, 
removal of foreign bodies and protecting the eye. 
5h--First Aid: ~ of Minor Wounds--
Importance of immediate care for even tbe slightest 
wound. Proper methods of applying sterile dressings. 
6h- - First Aid: Carrying the InJured--
Demonstrates the making and using of stretchers in 
emergencies and the methods of carrying injured persons. 
7h--First Aid: Control of Bleeding--
Accepted methods on control of arterial and venous 
hemorrage in various areas of body. 
8h.--First ~: Life Saving--
Various approaches and holds in rescuing the endangered 
swimmer. The use of the inhalator. 
9h--First Aid: Wounds and Fractures--
The need for first aid knowledge; proper procedures in 
caring for an injured person from the time of injury until 
medical aid arrives . 
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lOh--Fundamentals of Diet--
Food needed for energy, muscles, bones, growth, and 
health. An ideal diet is made up of fats, carbohydrates, 
proteins, minerals, and vitamins. 
llh--Heart and Circulation--
Animated drawings showing the muscular and valvular 
action of the heart, and the nature of the circulatory 
system. Close-up portraying the effect of salt water and 
adrenalin on a turtle's heart; the rhythmic flow of blood 
from a severed artery; the effect of severing the cervical 
nerve of a rabbit. 
12h--House Fly, lh! 
Follows the common house fly through its various 
stages of development and directs attention to its role 
as a disease carrier. Close-up views of the female's 
position of laying eggs, hatching of the larvae, and 
their development into pupae from which the adult insects 
emerge as young flies, tells a meaningful story. 
13h--Human Growth--
A fine introduction to an understanding of human 
reproduction. Done in color. 
14h--Human Reproduction--
Uses models and animated drawings. Shows the anatomy 
and physiology of the reproductive organs of both man and 
woman. The cycle of the unfertilized female egg shown as 
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in the process of menstruation. 
15h--Immunization--
The effect of antibodies in gathering together 
specific bacteria so that they may be readily absorbed by 
wlute corpuscles in the blood stream and thus destroyed, 
seen through direct photography and animation. Detailed 
description of the preparations of vaccines or anti-
toxins for smallpox. 
16h--Louis Pasteur--
A vivid presentation of the life of the famous French 
scientist, including his experiments resulting in what is 
known as pasteurization and his discovery of immunization; 
his struggle against the prejudices of medical men; the 
first rabies treatment of a boy bitten by a mad dog; a 
complete resume of his scientific accomplishments and his 
final recognition by men of science. 
l?h--Magic Bullets--
A condensation of the feature film starring Edward G. 
Robinson, based on the life of Dr. Paul Ehrlich, famed 
scientist who discovered the 606 cure for syphilis. Opens 
with Ehrlich's difficulties with the budget committee in 
whose hands lies the fate of his experimental laboratory 
and shows the beginning of his work with arsenicals. 
18h--Men of Medicine--
This film gives a glimpse of wartime scientific 
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strides and follows a young physician through some of the 
problems facing doctors today. 
19h--Mosgui toe, ~ 
Various methods of mosquitoe control. 
20h--Pneumonia--
Traces the diagnosis and treatment of a typical 
pne·umonia patient from the onset of infection to the time 
when the disease has been overcome. 
2lh--Posture and Exercise--
Describes and explains muscle activity and the physiol-
ogy of exercise. The relation of the nervous system to the 
skeletal muscles; motor unit of work; muscle tones in re-
lation to posture; development of endurance; and peri-
pheral circulation as it is related to general physical 
efficiency. 
22h--Story Q! Dr. Jenner,~--
An advancing shadow covering the map of Europe. 
Plague of smallpox and the death of sixty million people 
in one century; no remedy through charms and superstitions. 
Dr. Jenner, a country doctor in England, offering free 
vaccinations to immunize people against the disease. Be-
ginning of the realization of the value of immunization. 
23h--Teeth--
Well-executed animations and photography to illustrate 
the four problems connected with tooth development, 
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nutrition, care of teeth, basic care of teeth, and an 
understanding of teeth and how they grow. 
24h--Tuberculos1s--
Develops the general understanding of nature, preven-
tion, diagnosis, and treatment of pulmonary tuberculosis. 
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lb--Bacteria--
DESCRIPTIONS OF SELECTED FILMS 
BOTANY 
Various types of bacteria photographed from life to 
show their culture, distribution, and reaction to antiseptic 
and living white blood cells. 
2b--Bread--
The entire story from the harvesting of the wheat, 
hauling it to the mill, grinding it into flour, and tbeuse 
of flour as an ingredient in bread. Technical details 
eliminated, but excellent photography revealed in the 
entire story, particularly the process of mixing the sponge 
into dough, and the subsequent baking and wrapping of the 
bread. Ideally should be shown more than once. 
3b--Cell: Structural ~ of Life--
Here, through Coronet 1 s amazing microphotography, the 
living cell is authentically presented. Students actually 
see the moving, living protoplasm in a leaf cell--see 
amoeba taking food, growing, dividing--become familiar with 
the functional differences in cell structure. This vivid 
film unforgettably teaches the basic relationship of our 
living bodies to other living organisms in the world. 
4b--Cotton--
Planting and cultivating cotton; the boll weevil, 
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picking cotton, preparing cotton for market. 
5b--Dodder, ~--
Life cycle of a typical dodder plant. Parasite entwin-
ing flax, poppy, string nettle, and morning glory plants. 
Close-up of the dodder with its ovary and seeds. Micro-
photography of the structure of the suckers and animation 
of their action on flax stalks. Time-lapse scenes of the 
weird movement of the plants germinating, groping about, 
and attacking other plants. 
6b--~, ~--
Studies the two generations in the life history of the 
fern; the structure of male and female organs and process 
of fertilization. 
7b--Flowers at Work--
Structure and function of the sepals, petals, stamens, 
pistils, anthers, pollen grains, style, and ovary shown 
by animated diagrams. Reproductive processes of the monks-
hood, snapdragon, poor man's orchid, lupin, meadow-sage, 
corn-flower, and daisy. Time-lapse photography revealing 
the graceful movement of the tulip, snowdrop, spiderwork, 
dandelion, globe thistle, and everlasting flowers in 
opening and closing. Different methods of pollination 
depicted. 
8b--Forest and Conserva.tion--
Reforestration and fire protection essential to insure 
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a permanent supply of wood for an ever expanding paper 
industry. Parts played by research in utilization and con-
servation. 
9b--~ ~ to Linen--
History of linen from the planting of flaxseed to the 
finished product. Flaxseed to line flax; spinning line 
flax, weaving linen cloth; finishing linen. 
Ob--Leaves--
The process of photosynthesis is portrayed in detail. 
Animated drawings also show the relation of leaves to 
roots, stems, and flowers of plants. Cross-sections of a 
1t;ree trunk and leaf structures likewise are shown. Photo-
micrography provides a cross-section of view of living 
cells, veins, stomata, chlorplasts, and protoplasm in the 
leaf. The opening of a horse chestnut bud anaa growing 
nettle twig are presented by time-lapse photography. 
lb--Li fe History of ~ Moss--
Sexual reproduction in mosses, showing production of 
buds containing sex organs; fertilization, development of 
ovum, growth of sporangium, spore, protonema. 
1 2b--Ps.per Making--
Processes involved in converting trees from the forest 
into paper. Winter logging in Upper Michigan; conversion 
of the logs into pulp by means of both the sulphite process 
and the ground wood process. Action of the digester and 
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bleacher. Operation of the large paper machine. Testing 
paper in laboratories. Using paper in publishing 
magazines. 
13b--Peanuts--
A leading money crop in the South, growing peanuts, 
harvesting, and peanut products. 
14b--Pharmacist, ~--
This film tells the work of the professional pharmacis~ 
his work with drugs and chemicals which go into the com-
pounding of medicines. Shows the opportunities in hospit-
als, Ve:terans Bureau, Food and Drug Administration, Public 
Health Service, and the Internal Revenue Department. 
15b--Plant Growth--
Different forms of plant life and the complete life 
cycle of the pea plant depicted. Time lapse photography 
showing the opening of the flower, seed germination, and 
the growth of root, stalk, and tendrils. Close-ups re-
vealing the essential floral parts and the functions of 
insects in cross-pollination. Animation illustrating the 
process of fertilization and microphotography show the 
streaming of protoplasm in growing pollen plants. 
16b--Plant Traps--
Story of two carnivorous plants which entrap and 
digest insects as part of their food. How the pitcher 
plant entraps and downs its prey; the sun-dew's leaf 
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tentacles, showing their structure and protoplasmic activ-
ity. Time-lapse studies of the plants' movements, which 
provide unique effects. 
17b--Roots of Plants--
Examples of tap, fascicled, and fibrous roots, their 
structure and function. Time-lapse photography portray-
ing the growth and sensitivity of primary roots and root-
caps. Microphotography makes visible the passage of a 
root through the soil and the movement of protoplasm in 
root hair. An osmosis experiment demonstrated and the 
process later interpreted by animation. The formation 
and storage of starch and sugar explained. 
18b--Rubber--
Traces this product from the plantation in Sumatra 
through the manufacture of tires, tennis shoes, and 
fountain pens in the United States. 
19b--Science and Agriculture--
Reveals the interdependence of science and agriculture 
in modern life. Describes the soy bean 1 s characteristics 
and problems of its cultivation and harvest. 
20b--Seed Dispersal--
-- --
Dispersal of plant seeds by wind, transportation by 
animals, and propulsion from seed cases portrayed. Close-
ups showing the structure and movement of the P9PPY, goats 
beard, thistle, stonecrop, enchanter 1 s nightshade, burdock, 
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blumenbachia, bean, cucumber, dandelion, heron's bill, 
cress, and wild oat seed. Microscopic enlargements make 
visible the hook and spike attachment which facilitate 
dispersal of some seeds. 
2lb--Seeds of Destruction--
Reveals the alarming extent to which man is depleting 
the soil and forest resources upon which his very survival 
depends. Recalls the wealth of America's original re-
sources and contrasts this with the tragic waste from 
devastating forest fires, floods, erosion, and over worked 
land. 
I 22b-- ,Treasures of ~ Forest--
Shows forest products industry of Sweden; cutting and 
transportation of logs to pulp mills, cutting logs into 
pulpwood and timber; manufacture of wood pulp, paper, and 
viscose; conversion of viscose to rayon fibres. 
23b--Tree of Life--
Social and economic values in proper management of 
forests. 
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DESCRIPTIONS OF SELECTED FILMS 
ZOOLOGY 
lz--Animal Life--
Classified animals from the lowest invertebrates to 
the highest vertebrate, and describes their common functiona 
Depicts various animals in their native habitat, and re-
veals their peculiarities. Emphasizes how all animals live 
by identical functions: food intake, digestion, waste , 
disposal, growth, respiration, reproduction, irritability, 
and locomotion. Explains the nervous system and brain in-
fluence in higher animals. 
2z--Animal Neighbors--
Good color photography ·and narration. Describes in a 
highly interesting way the habits of such animals as the 
rabbit, grey squirrel, ground squirrel or gopher, chipmunk, 
field mouse, deer mouse, shrew, mole, and bat. 
3z--Animals in Modern Life--
Reveals the present status of domesticated animals the 
world over. 
4z--Aphids--
Reveals characteristics and the unique life cycles of 
the plant louse. Explains how in early spring, eggs hatch 
into wingless females, which, throughout the same season, 
give birth to new young every ninety minutes. 
'I 
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5z--Beach ~ Sea Animals--
Survey of typical sea animals, their habitats and 
characteristics. Starfish, urchins, crabs, cuttlefish, 
octopi, lobster, crayfisp, prawn, shrimp, whelks, snails, 
scallops, mussels, and sea cucumbers. 
6z--Birds of Prey--
Hawks, owls, vultures, and eagles. Unusual beaks, feet, 
and feathers. 
7z--Birds of the Countryside--
Indigo bunting, meadow lark, nighthawk, red-tailed 
hawk. 
8z--Birds of the Dooryar.d--
Habits of seven birds. Close-up of nest building. 
9z--Birds of the Woodland--
Five native birds photographed and recorded by eminent 
ornithologists deep in the northern woods. 
Oz--~ to ~--
The dwellers on the sea bottom. The eggs of a sea 
urchin, enormously magnified. 
llz--Butterflies--
Close-up of the laying of eggs, the feeding of the 
larvae, the caterpillars spinning their supports, and the 
penetration of the cabbage butterfly larvae and eggs by 
the ichneumon fly. 
12z--Carbon-Oxygen Cycle--
Dramatically presents the use of carbon in fuel and 
food and the function of oxygen in releasing energy and 
carbon dioxide. 
13z--Cattlemen--
Life on a cattle ranch . The activities of the family 
and the hired helpers: mealtimes, repairing fences, herding 
cattle, marketing experience, shoeing and breaking horses, 
rounding up, shipping, and dipping cattle. 
14z--Cell: The Structural Unit of Life--
See description 3b under Botany Films. 
15z-- City of Wax--
Life of the honey bee, born in its natural home in a 
hollow tree and in the man-made apiary. Building the comb, 
storing the honey, queen laying eggs, activity in other 
bees. 
16z--Conservation Road: Story of ~ Natural Resources--
The results of the waste in our lumber industry, and 
agriculture. 
17z--Dairy Industry, The--
The film presents work involved in production, in 
processing, and marketing the products of the dairy farm. 
18z--Development of the Chick--
The complete life cycle of the chicken: egg embryo, 
de~elopment, hatching, growing to maturity. 
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19z--Earthworm, ~-- I 
Describes the internal structure by means of dissectio I 
studies and illustrations. 
20z--Fish is Born, A 
The steps in tbe fertilization and development of the 
embryo fish in the egg. Through the fry, fingerling, and 
final adult stages. Also shows the methods of extracting 
the eggs and milt from male and female fish. 
2lz--Forest Rangers--
To serve and defend his country, a forest ranger's 
first duty. They have many and varied other duties, 
dealing with timber, fish, game conservation protecting 
water-sheds. Also to provide power for plants and water 
for irrigation. 
22z--Frog, The 
Environment and live cycles of the frog treated in 
detail. 
23z--Frogs, Tdads, and Salamanders--
Development of typical amphibians through the stages 
of eggs, aquatic larvae, and final metamorphosis to the 
adult forms. 
24z--Grey Owl's Little Brother--
Story of the friendship between a Canadian backwoods-
man and a beaver. The discovery of a baby beaver by Grey 
Owl, a backwoodsman. Feedings from a bottle, learning to 
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eat from a dish, and finally releasing the beaver when it 1 
finds its mate. 
25 z--Heredi ty--
Animation and composite photography explains the 
process of mitosis and meiosis in relation to genes. 
Chance combinations of eggs and sperms shown. 
26z--Horses and Man--
An acknowledgment of the horse's part in the conquest 
of the new World and in Modern American Life. 
2?z--House Fly, The--
See description 12h under Health Films. 
28z--Hydra, The--
Presents this fresh water polyp in its natural sur-
roundings; shows clearly its digestive processes and its 
method of sexual and asexual reproduction. The develop-
ment and functioning of the stinging cells are fully demon-
strated, together with the amazing ability of this animal 
to regenerate damaged portions of its structure. 
30z--Killers--
Preying insects in their struggle for existence. A 
preying mantis seizing a butterfly; a hunting wasp attacked 
by the mantis; the wasp thrusting its stinger into a 
cricket and carrying it away. Wasps laying eggs on dead 
crickets so that when the eggs hatch, the young wasps will 
have food. A wasp versus a spider. A battle between two 
scor ions who finall kilJ each other. 
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3lz--Life in ~ Drop of Water--
Excellent microphotography showing various single-
celled forms of animal life in relation to their environ-
ment. Sequences developing basic forms of animal life, 
simplest forms of plant and animal life, and colonial 
forms of simple animal life. 
32z--Livestock ~ Mankin~--
Dr. J. R. Mohler, Chief of The Bureau of Animal Hus-
bandry, telling how veterinary medicine has helped to in-
crease the usefulness of domestic animals to mankind. 
33z--Mammals of ~ Countryside--
Treats the common animals of the countryside as frie.nds 
or enemies of the farmer. A readiness device showing the 
appearance, environment, and habits of the skunk, red fox, 
woodchuck, opussum, raccoon, beaver, and marmot. 
34z--Mammals of the Western Plains--
Stresses the conservation of our large game animals--
antelope, buffalo, and elk, who are shown in relation to 
other animals of the plains, coyote and prarie dog. 
35z--Hosguitoe, The 
Refer to description of film l9h under Health. 
36z--Moths 
Life histor~es of the silk and white-masked tussock 
moths, together with their economic importance. Studies of 
the moth eggs: caterpillars eating their way out of and 
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emerging from the eggshells; feeding, molting, and weaving I 
cocoons and undergoing further modifications prior to 
embarking on their short lives. 
37z--Paramecium--
I 
i 
I 
\ 
I 
Shows the pellicle, cilia, nuclei, contractile vacuolesJI 
bullet and food vacuoles. Illustrates digestive process, 
observes paramecium's movements and its reactions to ex-
ternal stimuli. Pictures binary fission, shows conjuga-
tion in nature and by means of animated diagrams. 
38z--Pro to zoa--
Life of various protozoa observed by means of micro-
cinematography. Dissection of amoeba under the microscope. 
Methods and means of locomotion, food getting, digestion, 
reproduction, elimination, and defense in such animals as 
amoeba, condilostoma, exuviella, actinophrys, dileptus, 
paramecium, frontonia, spriostomum, actinosphaerium, 
s ticho.tricha, difflugia, zoo thamnion. 
39z--Pond Insects--
Events in tbe life cycles of the diving water beetle, 
mayfly, and dragonfly are depicted. Their habitats, 
feeding, and the struggle for existence shown by the under-
water close-ups; methods by which the diving beetle lays 
its eggs; a water beetle larva attacking a large tadpole; 
the development of the mayfly's wings, its subsequent 
molting and escape from fish, waterfowl, and birds. The 
~~ ===~=*=========================== 
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spiked mask of the dragonfly nymph portrayed in a remark-
able close-up. 
40z--Poultry: A Billion Dollar Indust~--
Poultry farms, hatcheries, poultry dressing, the 
handling of poultry products. 
4lz--Reptiles--
Study of snakes and other reptiles common in America, 
42z--Return of the Buffalo--
Story of the Buffalo before and after the white man's 
invasion of the plains. How, long ago, the buffalo was 
plentiful and was hunted for food by the Indians, the 
skins used for clothing and canoe coverings. After the 
'\olhi te man arrived, thousands of buffalo killed for sport, 
the supply becoming alarmingly small. Establishment by 
Canada and the United States of a joint reserve, Buffalo 
Park, where herds of buffalo graze in peaceful serenity. 
43z--Seashore--
The ocean coastline and its plant and animal life 
shown during high and low tide phases. Close-up and 
leisurely photography revealing kelp, many types of 
mollusca, ocean birds, and tide pools which ' contain star-
fish, urchins, mollusca, crabs, limpets, and an octopus. 
44z--Seeing Eye--
Story of the work being done at Morristown, N. J., 
where German sheep dogs are trained to lead the blind. 
II 
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The dogs bred on the farm, the pups that show the beat 
dispositions and the highest intelligence being selected 
for training. How a blind man and a dog selected for him 
are given training. 
45z--Snapping Turtle--
Presents the life story of an interesting reptile in 
ita natural habitat. Unusual photographic studies permit 
observation of the snapping turtle's features, its en-
counters with other animals, the laying and protection of 
eggs, and its hatching and developmental conditioning. 
Its appearance is compared to that of the painted turtle. 
Digging in for andemergence from the winter's hibernation 
conclude the presentation. 
46z--Spiders--
Structure of the spider, cat.ching and binding its 
prey, spinning an orb web, rearing the young, nursery web 
spiders, wolf spiders, trapdoor spiders. The trapdoor 
spider is shown weaving the door hinge and making the door 
to his home. 
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DESCRIPTIONS OF SELECTED FILMS 
GENERAL SCIENCE 
lgs--Caravans of Trade: ~ Story of Transportation--
Beginning with ancient scenes of the Assyrians, the 
Phoenicians, the Greeks, and the Romans, the story of 
man's development of transportation as it took place dur-
ing the centuries and as it culminated with today's modern 
means of transportation. Scenes including sequences on 
Crusades, ships of Columbus' time, Fulton's steamboat, 
Stevenson's locomotive, the automobile and the airplane. 
Length and complexity making two showings of film desirabl 
2gs--Carbon-Oxygen Cycles--
Dramatically presents the use of carbon in fuel and 
food and the function of oxygen in releasing energy and 
carbon dioxide. Involves the energy cycle and hence forms 
a natural sequence to such films as 11 Energy from Sunlight" 
and "Green Plants." 
3gs--Cell: Structural Unit of~~ The 
Refer to description 3b under Botany Films. 
4gs--Clouds--
Types of clouds and how they are formed; their signif-
icance in forecasting weather conditions. 
5gs--Distributing ~ Energy--
Kinds of heat sources: coal, oil, gas, electricity, 
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and wood. How furnace fuels are burned in coal, oil, and 
gas furnaces. · Development of home heating from colonial 
fireplace to the modern steam radiator. Mechanics of heat 
transfer by conduction, convection, and radiation, with 
reference to heat insulation and its practical application. 
6gs--Earth 1 s Rocky Crust--
Shows that the forces now changing the face of the 
earth are responsible for its present appearance. The 
basic fact of geology- -the building up and breaking down 
of rocks and land forms--graphically shown through a pre-
sentation of the water cycle, the formation of rocks, and 
the crumbling of rocks. Subject matter clarified by 
animated diagrams, models, and illustrative scenes. 
7gs--Energy and ~ Transformations--
Potential, kinetic, and radiant energy, as manifested 
in mechanical, electrical, chemical, and thermal forms, 
are explained and illustrated by such devices as the pile 
driver, the water turbine, and a dynamite explosion. The 
principle of conservation of energy is shown in a demon-
stration of Joule's experiment. Representa tions of levers 
and pulleys are used to illustrate the relation of energy 
to power and work. Present and future sources of energy 
are considered. 
Sgs--First ~: Care of Minor Wounds--
Refer to description 5h under Health Films. 
=~===jj=====-=-======-=-=·=-=-============= 
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9gs--First Aid: Carrying of the In,lured--
1 Refer to description of 6h under Health. 
lOgs--First Aid: Control of Bleeding--
Refer to description of ?h Under Health. 
~lgs--First Aid: Wounds and Fractures--
! Refer to description of 8h under Health. 
12gs--Food and Nutrition--
Normal dietary requirements of carbohydrates, fats, 
proteins, minerals, vitamins, and water presented by 
animated photography. Photomicrography showing growth of 
culture tissue. Metabolism phenomena treated in clarified 
detail. 
~3gs--Fuels and Heat--
Animated drawings show the manufacture and storage of 
carbohydrates by plants; the role of carbon in the burning 
of fuels, the formation of coal and petroleum, the process 
of combustion, molecular action in relation to heat and 
temperature; and the operation of the steam and gasoline 
engines. Natural photography supplements the animated 
interpretations with examples from everyday applications. 
~4gs--Fundamentals of Diet--
Food needed for energy, muscles, bones, growth, and 
health. An ideal diet made up of fats, proteins, minerals, 
and vitamins. Sources of and needs supplied by these 
various foods depicted. 
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~gs--Introduction to Electricity--
Leisurely clear-cut, easily understood explanations 
revealing to younger learners the principles of static 
and chemical electricity. Portrays Marilyn and David 
who, through their own experiences, find out about mag-
netic electricity at the local power station, investigate 
insulators, conductors, and the electron theory. The very 
electrical equipment used in shooting the film itself is 
shown in a final move away shot. 
16gs--Light Waves and Their Uses--
Includes a comprehensive explanation of the principles 
of reflection with plain, concave, and convex mirrors. 
Refraction illustrated with lenses with special reference 
to the human eye. Principles and applications of inter-
ference demonstrated by Michelson's interferometer. 
Effective sequences on polar screens, the electromagnetic 
spectrum, and the quantum theory. 
17gs--Magnetism--
Joe has built a telegraph set, and in explaining his 
experiment to Mary, he demonstrates (1) types of permanent 
magnets, (2) attraction and repulsion, (3) making magnets, 
(4) fields of force, (5) electromagnets, and (6) the 
every day uses of magnets. ive learn what magnetism is, 
how it differs from electricity, and how it works. 
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18gs--Man Who Missed His Breakfast--
A film which has as its purpose the building of a 
general attitude toward nutrition which will lead the 
viewer to use the basic seven foods. Nontechnical, rather 
general in nature. The story of nutrition requirements 
told interestingly by the use of semi-entertainment 
photographic sequences. 
~ 
I 
l9gs--Matter and Energy--
This film shows graphically that everything in the 
universe is either matter or energy. Matter in its diffe~ l 
ent forms, physical and chemical change, the laws of con-
servation of matter and energy, etc., are visualized by 
the sound and motion of real life examples, supplementing 
expert laboratory demonstrations. 
20gs--Measurements of Electricity--
Don, concerned about overloading a household circuit, 
falls asleep while studying a book on electricity. In 
his dream which follows, the four scientists, whose names 
have been adopted as the four basic units of electrical 
measures, speak to him from the book. In an unusual and 
forcefully effective treatment, this film teaches the 
fundamental definitions and the physical concepts involved 
in the Volt, Ampere, Ohm, and Watt. 
21gs--Molecular Theory of Matter, The 
Evidence of molecular activity in gases, liquids and 
solids is presented in support of the molecular theory 
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of matter. Animated drawings explain such phenomena as 
the diffusion of gases, the evaporation of liquids, and 
the transformation of liquids into solids, in terms of 
the theory. Among the features of the film are the 
machine gun illustration of the force exerted by mole-
cules in motion and the microscopic view of the Brownian 
movement, direct evidence of molecular action. 
22gs--Mountain Building--
Re-enacts significant events in ge6logical history. 
Subsidence of the Hudson River, formation of the Appala-
cnian Mountains, spectacular Lewis Overthrust in the 
Rocky Mountains. Specimens of marine and land fossils 
which provide evidence for the interpretation of these 
geological formations. Faults, anticline and syncline 
formations, and unconformities portrayed. Earthquake 
zones depicted, and reference made to problems of mining 
and structural engineering. 
23gs--Nature of Color, The--
Explains the widely misunderstood subject of color. 
Presents material never before attempted by motion-picture 
photography. Defines color as the mental reaction to 
varying wave lengths of visible light. Dr. Ira M. 
Freeman, Swarthmore College, educational collaborator, 
Beginning with a scene of an actual rainbow, leads the 
students in sequence through an explanation of the nature 
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of color in physical terms. Final part of the reel 
devoted to application of scientific color principles 
in the arts, color printing, and photography. 
24gs--Nature of Light, The--
With two boys on a fishing trip, your students will 
have an opportunity to study light as a form of radiant 
energy; to closely observe the principl~s of reflection 
and refraction; to learn how these principles are applied 
to the science of optics--the ways in which all things 
in nature are affected by the NATURE OF LIGHT. 
25gs--Oxidation ~ Reduction--
Presents an introduction to the phenomena of chemical 
change. Demonstrates that oxidation and reduction occur 
simultaneously. Illustrates that in the burning of 
phosphorus and rusting of iron the emphasis is on oxida-
tion; whereas, in freeing metal from its oxide, the 
emphasis is on reduction. Illustrates the oxyhydrogen 
torch, blast furnace, thermite process, and burning of 
fuel as common examples of chemical change. 
26gs--Peat and Coal--
Story of the geology of peat and coal; method by 
which coal is formed; manner of preparing peat for fuel; 
operation of a coal mine, above and below ground; and 
preparation of coal for market. 
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27gs--Petroleum and Its Products--
Geologic and geographic factors involved in tl:E 
creation of petroleum; method of drilling for oil; 
storage and transportation of crude oil; distillation of 
petroleum for its products; refined products transported 
to market. 
28gs--Science and Superstition--
By the application of simple investigation of some of 
our popular beliefs, shows young learners differentiation 
between what is superstition and what is fact. Depicts 
the thinking processes actually gone through by children 
as they seek correct answers upon which to accept these 
questions. 
29gs--Simple Machines--
From the common lever to combinations of all six 
types of simple machines, promoting an understanding of 
the operating principles of all complex machines. Levers, 
wheels, and inclined planes, combinations of simple 
machines. 
30gs--§Q11 Erosion--
Survey of the natural and man made conditions which 
brought on the great dust storms of recent years and some 
of the measures taken to correct them. Government con-
servation agents in the Texas Panhandle surveying the 
situation; having a reservoir dug; terracing and contour-
ing partially eroded land; transplanting sod; planting 
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wind breaking trees. 
3lgs--Thermodynamics--
Interpretation of selected heat phenomena. Animation 
depicting molecular action in heated iron with relation to 
temperature. The chemistry of combustion graphically 
illustrated. Transformation of energy in steam engine, 
steam turbine, gasoline engine, and Diesel engine. The 
first and second laws of thermodynamics portrayed. 
Location photography associating the application of con-
cepts involved to problem of modern industry. 
32gs--Transfer Qf Power--
Modern and ancient uses of two methods of transfer-
ring power, the water pump and the crowbar. Animated 
diagrams explaining the principle of leverage. The appli- ~ 
cation of this principle to the geared wheel, the use of I 
wind power to drive a gear wheel; the transforming of 
water power to mechanical power. Modern application of 
the use of geared wheels to transmit power. 
33gs--Wearing Away of the Land--
How land is affected by chemical decomposition, 
glacial movements, and wind and wave actions. Animation 
depicting the formation of caves, the glaciation of North 
America, ~d the reduction of the island of Helgoland. 
A model which demonstrates the movement of a valley 
glacier. Examples of cave deposits, glaciers, icebergs, 
r=-
cirques, crevasses, dunes; and aerial views of estuaries 
of wave-beaten shore lines. 
34gs--Weather, The--
Explains the Polar Front weather theory and describes 
meteorological instruments and methods, including thermo-
meters, barometers, anemometers, pilot . balloons, and 
radiosonde equipment. Animated photography portrays 
solar radiation, atmospheric circulation, and cyclone 
wave phenomena. Cirrus, Alto-Stratus, Strato-Cumulus 
and other cloud formations are shown and their signif-
icance. 
36gs--What is Science--
Designed as an introduction to the study of Science, 
the film, in a simple story, presents the "Scientific 
method" which begins with curiosity and proceeds, through 
observation, hypothesization, and testing of the hypth-
esis, to arrive at a conclusion. The road of Science re-
veals itself as an ever-fascinating trail winding its way 
through the ages. 
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FREE SCIENCE TEACHING AIDS AND THEIR SOURCES 
FLAT PICTURES 
The following is a key to the abbreviations heading the columns: 
h--Health, gs--General Science, b--Botany, z--Zoology 
Sui table for 
Descriptions of Material h b z gs 
Abrasives: 
Pamphlets on abrasives and their uses. For 
High Schools and also Elementary Schools. 
Behr-Manning Corporation, Troy, N. Y. 
Aeronautical Mechanics: 
The New 1000 H. P. Wright Cyclone Engine, 
designed to show the mechanics of the air-
plane. 
Wright Aeronautical Corporation, Patterson, 
New Jersey. 
Air Conditioning: 
Several well-illustrated pamphlets on air 
conditioning in relation to refrigeration 
and weather. Also some "beat graphs. 11 
The Carrier Corporation, Newark, New Jersey. 
Automotive: 
Bulletins describing tbe various types of 
Zenith carburetors. 
Zenith Carburetor, Detroit, Michigan. 
batteries: 
The Story of Everready Radio Batteries. 
National Carbon Company, Inc., New York. 
~irds: 
Some Birds Useful to the Farmer. 
Farmers Bulletin #630, U. S. Department of 
Agriculture, Washington, D. C. 
X 
X 
X X 
X 
X 
X X 
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Descriptions of Material 
Birds: 
Four different series of bird cards size 
2 11 x 3 11 in colors. 
Church and Dwight Company, Inc., New York. 
Bones of the Foo.t: 
A card showing the various bones of the foot, 
Sui table for 
h b z gs 
X X 
size 9 11 x 11 11 • X X X 
Shelby Shoe Company, Portsmouth, Ohio. 
Canned Food: 
A series of well illustrated colored pam-
phlets on the uses of canned foods. X X ---~-----11 
Cement: 
Pamphlets describing the use of building 
materials such as stucco, brick, tile. 
Louisville Cement Company, Louisville, Ky. 
Chain: 
Folders describing 11 Welded-\veldless Chain. 11 
American Chain & Cable Co., Bridgeport, Conn. 
Chewing Gum: 
Pamphlets and pictures on the making of 
chicle and chewing-gum and products. 
Beech-Nut Packing Co., Canajoharie, N. Y. 
Clothing: 
Rayon, a booklet describing the uses and 
manufacture of rayon. 
The New and Revolutionary Things Being Done 
in Rayon. 
DuPont Company, New York. 
X 
X 
X X 
X X 
I 
I 
I 
I 
--------- i 
Coffee: 
The Story of the White House and Its Home 
Life, excellent flat pictures depicting the 
raising and cultivating of coffee. 
Dwinnell-Wright Company, Boston, Mass. 
X X 
lQl 
Des6~i~tions of Material 
Cork: 
Sui table for 
h b z gs 
The Story of Cork. X X 
Armstrong Cork Products Company, 
Lancaster, Pennsylvania. 
Corn: 
Corn in Industry, a booklet showing the 
products made from corn refining. X X 
Corn Industries Research Foundation, New York. 
Corrosion Resisting Equipment: 
General catalogue describing some of the 
equipment built for corrosive service from 
various alloys. X X 
The Duriron Company, Dayton, Ohio. 
Dental Hygiene: 
The Importance of Vigorous Mastication, 
giving the importance of exercise on the 
teeth and gums 
Extracts: 
Booklets describing extracts and spices. 
n & L. Slade Company, Boston, Mass. 
rire Alarm Systems: 
A series of pamphlets describing various 
fire alarm systems. 
American District Telegraph Company, New York. 
X X 
X X 
X 
1~------------------------------------------- l 
~ire Prevention: 
Grinnel Duraspeed Sprinklet, Grinnell 
Quartzoid Bulb Sprinkler, Automatic 
Fire Protection, Is your school a Fire Trap? X X 
Grinnel Company, Providence, Rhode Island. 
I ~lour: 
The Story of Flour, a very interesting and well-
illustrated booklet on the production of 
flour. 
X X 
Pillsbury Flour Mills Co., Minneapolis, Minn. X X 
I 
I 
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Description of Material 
Foods: 
The Story of Chocolate and Cocoa. 
Chocolate Sales Corporation, Hershey, Pa. 
Foods: 
Pamphlets showing the work of the meat-
packing industry. 
Armour & Company. Chicago. Illinois. 
Foods: 
A series of small booklets giving excellent 
information on health and nutrition. 
Suitable for 
h b z gs 
X X 
X X X 
Kellogg 's Home Economics Department, X X 
Battle Creek, Michigan. 
Forests: 
The Function of Lumber Mills. Good views. 
24 11 x 36 11 • X X 
Nation Lumber Manufacturers Association, 
Washington, D. C. 
Grain: 
Pamphlets on the prevention of grain 11 rust 11 
with samples of the barberry bush. X X 
Conference for the Prevention of Grain Rust, 
Minneapolis, Minnesota. 
First Aid: 
La bora tory emergency charts, approx. 16 11 x 25 11 • X . . X 
'irst Aid: 
Laboratory posters, approx. 8~1i . , x 11 11 • 
National Safety Council, Chicago, Illinois. 
Food: 
''Food Source Map of the U. S., 11 a wall chart 
approx. 36 11 x 24 11 • 
Armour & Company, Chicago, Illinois. 
X X 
X X X 
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Description of Material 
Suitable for 
h b z gs 
Food: 
11 Educational Exhibit #414. 11 
California Fruit Growers• Exchange 
Los Ang~les, California 
Food: 
11 The Story of Evaporated Milk, 11 a wall chart 
X X 
of the manufacturing process. X X 
Evaporated Milk Assoc., Chicago, Illinois 
Food: 
11 How to Make Good Bread. 11 Illustrates every 
step in the process. X X 
Northeastern Yeast Co., Chicago, Illinois 
Foot Health: 
Six charts, approx. 18 11 x 24 11 , in color, 
showing the anatomical structure of the foot. X 
Cantilever Corporation, Brooklyn, N. Y. 
Forest Preservation: 
Poster for educational purposes on the saving 
of forests. 
National Fire Protection Assoc., Brooklyn, 
New York. 
Grain: 
tvall chart, approx. 18 11 x 18 11 , showing ex-
cellent colored illustrations of the devel-
opment of black stem rust. 
Conference of the Prevention of Grain Rust, 
Minneapolis, Minn. 
Grain: 
t'lall 11 Mill Chart 11 showing a wheat and flour 
producing plant. 
General Mills, Inc., Minneapolis, Minn. 
X X 
X X X 
X X 
X X 
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Description of Material 
Grain: 
Wall chart, approx., 30 11 x 24 11 , showing the 
wheat grain through various conversion steps 
to flour. 
Northwestern Consolidated Milling Division, 
Minneapolis, Minnesota. 
Grain: 
11 The Nutriment in a Grain of Wheat," wall 
chart, approx., 24 11 x 39 11 , showing lo,llgi tud-
1nal section of a grain of wheat. 
Ralston Purina Company, St. Louis, Mo. 
Health: 
Wall charts, 11Milk and Life Line Chart. 11 
Fine for health studies. 
Borden's, New York. 
I 
I 
\ 
Sui table for I h b z gs 
X X 
X X 
X X 
11-------------------------1 
Health: 
Small wall chart, approx. 12 11 x 12 11 , on 
uclean Hands Campaign 11 (the use of Lifebouy 
Soap). 
Lever Brothers Company, Cambridge, Mass. 
Insects: 
Chart showing control of the corn-borer. 
Other charts of harmful insects. 
Bureau of Entomology, U. s. Department of 
Agriculture, Washington, D. C. 
Insects: 
11 The House Fly," a chart in two colors, approx. 
16 11 x 20 11 , showing method of extermination. 
X 
X 
U. s. Public Health Service. Washington, D. C. X 
Meat: 
11 Wilson 1s Meat . and By-Products Charts," 
approx. 12 11 x 12 11 , showing various cuts of 
meats. 
Wilson & Company, Chicago, Illinois. 
X 
X X 
X X 
X X 
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Description of Material 
Meters: 
Set of wall charts, approx. 18 11 x 18 11 , on the 
construction of various electrical recording 
devices. 
Weston Electrical Instrument Corporation, 
Newark, New Jersey. 
Optical: 
Large chart showing the microscope with con-
struction and smaller charts for students. 
Eausch & Lomb Optical Company, 
Rochester, New York. 
Optical Instruments: 
"Spencer Microscope Chart" showing construc-
tion of the microscope. 
Spencer Lens Company, Buffalo, New York. 
Plastics: 
"Chart of Milk Producers, 11 small size, showing 
derivation of Rennet casein used in making 
11 Aneroid 11 {a plastic). 
American Plastics Corporation, 
New York. 
!Portland Cement: "Picturing the Manufacturing of Cement," a 
Wall Chart approx. 12 11 x 48 11 , showing the . 
technical operations used in making cement 
from the quarry to the finished product. 
Lehigh Portland Cement Company, 
Allentown, Pennsylvania. 
Safety: 
Suitable for 
h b z gs 
X 
X 
X 
X 
X 
Charts for posting, approx. 12 11 x 12 11 illustra-
ting the principles of safety. X X 
Metropolitan Life Insurance Company, 
Ne'Yr York. 
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Description of Material 
Suitable for 
h b z gs 
Soil: 
11 Lime Needs of Soil. 11 Charts on the uses 
of lime. National Lime Association, X X 
Washington, D. C. I 
11----------
Storage Batteries: 
Large chart, 41 11 x 82 11 , showing construction 
of electric storage battery. 
Electric Storage Battery Company, 
Philadelphia, Pennsylvania. 
Teeth: 
Wall chart, approx. 24" x 36 11 , showing arrange-
ment of teeth and their care. Well illustrated. X 
Johnson & Johnson, Tek Tooth Brush Division. 
Brunswick, New Jersey. 
Tools: 
Set of wall charts, approx. 18 11 x 18 11, on hand 
saws, files, and hacksaws. 
Henry Disston & Sons, Philadelphia, Pa. 
X 
X 
X 
16? 
FREE SCIENCE TEACHING AIDS AND THEIR SOURCES 
MODELS, EXHIBITS, SPECIMENS, AND OBJECTS 
Description of Material 
Aluminum: 
A short story of Aluminum, containing specimens 
of the raw material. 
Aluminum Goods Manufacturing Company, 
Manitowac, Wisconsin. 
I 
' Asbestos: 
J An exhibit of samples of asbestos and how asbes-
1 tos is used. 
Johns-Manville, New York. 
Batteries: 
Everready 11 Ignitor 11 6" dry cell model. 
Everready Products, National Carbon Company, 
New York. 
Coffee: 
An exhibit containing a series of pictures of 
the manufacturing of coffee from Brazil. 
Dwinnell-Wright Company, Boston, Mass. 
1
cooking Utensils: I 11 \Vear-Ever Aluminum Educational Exhibi t 11 con-
taining apparatus for performing conductivity 
of heat experiment. 
Aluminum Cooking Utensil Company, 
New Kensington, Pennsylvania. 
Corn Flakes Exhibit: 
Five (5) bottles conteining samples of materials 
used in making coDnflakes. 
Kellogg•~ Battle Creek, Michigan. 
Sui table for 
h b z gs 
X 
X 
X 
X X 
X X 
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Description of Materi& 
Corrosive Resisting Equipment: 
A panel giving brief descriptions of special 
acid resisting alloys with attached samples. 
The Duriron Company, Dayton, Ohio~ 
Fire Protection: 
Sample 11 Duraspeed 11 sprinklet. 
The Grinnell Company, Cranston, Rhode Island. 
Flour: 
11 Hecker 1 s Educational Exhibit. 11 
Hecker Jones Jewell Milling Division, 
New York. 
Home Insulation: 
Samples of wall-insulating materials. 
Celotex Corporation, Chicago, Illinois 
Ink: 
11Process Manufacture Exhibit" showing the steps 
in the manufacture of the Rubber which controls 
the flow of ink, with the pyroxylin plastic 
material now used. 
L. E. Waterman Company, 
New York. 
Lime: 
Two Bottles of limestone. 
American Lime and Stone Company, 
Bellefonte, Pennsylvania. 
Oil: 
Educational exhibit of six (6) bottles of oils 
and waxes. 
Sinclair Refining Company, 
East Chicago, Indiana~ . 
Suitable 
h b z 
X 
X X 
for 
gs 
X 
X 
X 
X 
X 
X 
X 
I 
I 
I 
I 
I 
II 
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Sui table for I 
Description of Material h b z gs 
!Pens: 
Car containing samples of the different stages 
of the manufacture of steel pens. X 
The Esterbrook Steel Pen Manufacturing Company, l Camden, New Jersey. 
las tics: 
Jl Samples of rod, sheet, and finished plastic 
material in color. X 
American Plastics Corporation, 
New York. 
~ubber: 
"From Plantation to Highways, 11 an exhibit on 
rubber. Only one supplied to a school. 
B. F. Goodrich Company, 
Akron, Ohi o. 
~ubber: 
Samples of Materials. 
Firestone Tire and Rubber Company, 
Akron, Ohio. 
Sugar: 
A display case showing various bottles of differ-
ent types of sugar. 
California-Hawaiian Sugar Refining, 
San Francisco, California. 
Water Softening: 
Apparatus for demonstrating the softening of 
water. 
The Permutit Company, 
New York 
\vood: 
Samples of walnut wood with veneer. 
American Walnut Manufacturers Assoc. 
Chicago, Illinois. 
X X 
X X 
X X 
X 
X X 
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CHARTS AND POSTERS 
Description of Material 
Abrasives: 
India Wall chart showing various India oil-
stones. Approx. 18 11 x 18 11 • 
Behr-Manning Corporation, 
Troy, New York. 
Batteries: 
Edison cell wall chart showing the construction 
of the Edison-Iron-Alkaline Storage Cell. 
Thomas A. Edison, Inc., 
West Orange, New Jersey. 
Birds: 
Four-colored Wall Charts of native birds. One 
bird banner for classroom use. 
Church and Dwight Company, New York. 
!carbonization of Coal: · 
Shows the relation of coal carbonization to 
industry. Approx. 42 11 x 24 11 • 
Copper Company, Tar and Chemical Division, 
Pittsburgh, Pennsylvania. 
Cattle Breeding: 
Breed charts of Jersey types of cattle. 
American Jersey Cattle Club, New York. 
Cattle Breeding: 
Breed charts of Holstein types of cattle. 
Holstein-Friesian Association, 
Brattleboro, Vermont. 
Chocolate: 
Wall Chart, approximately 36 11 x 36 11 , 
products used in making chocolate. 
Chocolate Sales Corporation, 
Hershey, Pennsylvania. 
showing 
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Suitable for 
h b z gs I 
X 
X 
X X 
X 
X X 
X X 
X X 
I 
I 
I 
I 
Description of Material 
Coal: 
i~all Chart, approx. 18 11 x 18 11 , showing 
products derived from coal. 
Barrett Company, New York. 
Suitable for 
h b z . gs 
X X 
~ --------------------1 
Gypsum: 
Pamphlet, The Red Book, showing building 
materials made of gypsum. 
U. S. Gypsum Company, 
Chicago, Illinois. 
Health and Disease Prevention: 
Many interesting topics on health. 
Metropolitan Life Insurance Company, 
New York. 
Home Insulation: 
A well-illustrated phamplet on interior in-
sulation of homes and offices by the use of 
cane insulating board. 
The Celotex Corporation, 
Chicago, Illinois. 
Ink: 
The Art of Writing, The Story 
L. E. Waterman & Company, 
New York. 
Insects: 
Common Insect Enemies of Man. 
The McCormick Sales Company, 
Baltimore, Maryland. . 
~nstruments: 
of a Waterman's. 
Pamphlets on various types of scientific 
instruments such as thermometers, humid-
ifiers. 
Taylor Instrument Company, 
Rochester, New York. 
X 
X X 
X 
X 
X X X X 
X X X X 
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Description of Material 
J...i~hting: 
lhe Lighting Book, a very exhaustive treatise 
on the subject of good lighting. 
Curtis Lighting Inc., 
Chicago, Illinois. 
~ime: 
Pamphlets on lime and kilns. 
American Lime and Stone Company, 
Bellefonte, Pennsylvania. 
Linen Rugs and Carpets: 
Several pamphlets and flat pictures showing 
methods of home decoration with various 
styled rugs and carpets. 
The Klearflax Linen Looms Inc., 
New York. 
Linoleum: 
The Story of Linoleum. 
Armstrong Cork Products Company, 
Lancaster, Pennsylvania. 
Locomotives: 
The Modern Trends in Railway Motive Power, 
illustrating the development of various 
locomotives both steam and electric. 
American Locomotive Company, 
New York. 
Marble: 
Miracles in Marble, describing quarrying and 
production of marble. 
Vermont Marble Co., 
Proctor, Vermont. 
Matches: 
The Romance of the Match, giving the manufacture 
of the match. Fifty Years of Match Making, well 
illustrated pictures showing the progress of the 
match industry. 
The Diamond Match Company, New York 
Suitable for 
h b z gs 
X X 
X 
X X 
X 
X 
X 
X X 
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Description of Material 
Sui table for I 
h b z gs 
------------------------------------------------------------1 
Meters: 
Monograms B-? and B-8 describing the internal 
action of the movable coil and movable iron 
types of electrical instruments. 
Weston Electrical Instrument Corporation, 
Newark, New Jersey. 
Oil: 
The Sinclair Dinosaur Book, excellent pictures 
in color. Lubricating Farm Equipment. 
Sinclair Dinosaur Stamp Album, 
Sinclair Refining Company, 
New York. 
Paint: 
Why Paint Peels, a treatise on paint, varnish, 
and lacquer. 
National Paint, Varnish Company, 
~vashington, D. C. 
Paper: 
Making Expressive Strathmore Paners, a mono-
graph on the manufacture of paper. 
Strathmore Paper Company, 
Springfield, Mass. 
Pins: 
Sheets discussing the manufacture of pins. 
Oakville Company, Waterbury, Connecticut. 
X 
X X X 
X 
X X 
X 
~adio: 11 Literature and pictures of tubes and radio sets. X 
R C A Manufacturing Company, 
lr--c_a_m_d_e_n_, __ N_e_w ___ J_e_r_s_e_y_. _____________________________________________ I 
;Rubber: 
A Wonder Book of Rubber, three to any school. 
B. F. Goodrich Company, 
Akron, Ohio. 
X X 
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Description of Material 
Rubber: 
The Story of the Tire, showing the develop-
ment and manufacture of a tire. 
Goodyear Tire & Rubber Company, 
Akron, Ohio. 
Salt: 
A comprehensive booklet on salt. 
Diamond Crystal Salt Company, 
St. Clair, Michigan. 
Silk: 
Teaching aids concerning silk and the silk 
industry. 
Belding-Hemingway-Corticelli, 
New York. 
Steel: 
Publications on the uses of steel in various 
industries and tre manufacturing of steel. 
Allegheny Steel Company, 
Brackenridge, Pennsylvania. 
Stone: 
Barre, a booklet describing stone quarries and 
products. 
Barre Quarriers Cooperative Inc., 
Barre, Vermont. 
Storage Batteries: 
Monograph III telling about the Nickel-Iron-
Alkaline Storage Battery. 
Thomas A. Edison Company, 
,'l. Orange, New J'ersey. 
Sugar: 
Behind Your Sugar Bowl, illustrating in colors 
the story of the manufacture of sugar. 
California-Hawaiian Sugar Refining Corp., 
San Francisco, California. 
Suitable for 
h b z gs 
X X 
X X 
X X X 
X 
X 
X 
X X 
II 
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Description of Material 
Tools: 
Pamphlets on saws files, and tools. 
Henry Disston & Sons, 
Philadelphia, Pennsylvania. 
Vfatches: 
Pamphlets showing the various parts of watches. 
Waltham Watch Company, 
Waltham, Massachusetts. 
\'later: 
The Story of Water, booklet showing fil-
tration methods. 
East Bay Municipal Utility District, 
Oakland, California. 
Water Softening: 
A technical pamphlet on the softening of water 
to accompany the apparatus for demonstrating 
the softening of water. 
The Permutit Company, 
New York. 
Wood: 
Pamphlets on the various types of walnut wood 
and how used. 
American Walnut Manufacturers Association, 
Chicago, Illinois. 
Suitable for 
h b z gs 
X 
X 
X X 
X 
X X 
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16 mm SCIENCE FILMS AND SOURCES 
Suitable for 
Source Title Sil. Snd. h b z gs 
Aetna Casualty & 11 Saving Seconds 11 X X X 
Surety Company 
Hartford, Conn. 
Allied Mills Inc., "Her Father's Flock" X X X 
Chicago, Illinois 
Allis-Chalmers "Action in the X X X 
Manufacturing Co., trfoods 11 
Milwaukee , ~vis. "The Evolution of X X X 
Harvesting II 
I American Brass Co., 
11 From Mine to X X 
Waterbury, Conn. Consumer" 
I 
American Coffee Co. , "Magic of the Moun- X X X 
New York tains 11 
. 
American Face Brick 11 The Manufacture of 
Assoc., Face Brick" X X 
Chicago, Illinois 
American Optical "Through Life's 
Southbridge, Mass. Window 11 X X 
American Rolling 11 The New Continu- X X 
l'Hlls Company, ous Process of 
Middletown, Ohio. Making Iron & 
Steel Sheets" 
American Steel & "Industry Salutes X X X 
Wire Company Agricultureu 
Chicago, Illinois 
I 
I 
I 
I 
I 
I 
I 178 ~ 
Suitable for 
Source Title Sii. Snd. h b z gs 
American Telephone ~vrite for List X X X 
and Telegraph 
Anthracite Coal, 11 The Origin & Min- X X 
Philadelphia, Pa. ing of Anthraci te 11 
Bakelite Corp., "Science Saves the 
New York. Surface" X X 
Ball Bros., liThe Romance of Glass 11 X X 
Muncie, Indianna. 
I 
I Barrett Company, "Fertilizer from New York Coal" X X 
I 
I Bausch Lomb Co. , 11 Glass Magic" X X 
Hochester, N.Y. 
-
Bayer-Semesan Co., 11 Seed Disinfection 
Wilmington, Del. Increases Your X X X 
Grain Profits" 
Bell & Zoller 11 The Story of a X X 
Coal Company, Famous Coal 11 
Chicago, Ill. 
Boston Universi t y, Large Library of X X X X X X 
I 
Free Film Service Educational and 
Boston, Mass. Ind~strial Subjects. 
Edward G. Budd 11 Making an All Steel X X I 
Manufacturing Co., Automobile Body" I Philadelphia, Pa. I 
I 
I 
I 
I 
- I 
I! 
I' 
11 
179 
==--=-~ 
Suitable for 
Source Title Sil. Snd. h b z gs l 
Cable Radio Tube 11 Making of Speed X X I I Corporation, Radio Tubes" I 
Brooklyn, N. Y. 
Carborundum Co., 11 The Jewels of X 
New York. Industry" 
Champion Spark- 11 Along the Firing X X 
II Plug Company Line 11 
Toledo, Ohio 
II 
Chrysler Export 11 The World and X X I 
Corporation, Chrysler Motors" I 
Detroit, Mich. I 
Continental Oil Write for Lists X X 
Company, 
New York. 
Corticelli Silk "From Cocoon to X X X X 
Company, Spool" 
New York. 
Dairymen's League liThe Milky Way 11 X X X X 
Assoc., Inc. 
New York. 
Dodge Bros., 1·1Dependab1li ty 11 X X 
Detroit, Mich. 
Electric Arc One reel on electric X X 
Cutting & Welding arcs. 
Company, 
Newark, N. J. 
Films of Commerce, "Drinking Health 11 X X X 
New York I 
-----
II 
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I 
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Suitable for 
Source Title Sil. Snd. h b z gs 
B. F. Goodrich 11 The Story of X X X 
Akron, Ohio. Rilhber 11 
Goodyear Tire 
& Rubber Company, Write for Lists X X X 
Akron, Ohio. 
I Great Atlantic & 11 0n the Slopes of X X X Pacific Tea Co., the Andes" 
I 
I 
I 
Chicago, Ill. 
Hammermill Paper 11 The Voice of X X X 
Company, Businessn 
Erie, Pa. 
Health Products liThe Search of the X X X 
II Corporation, Elusive Vitamins Newark, New Jersey. A & D.11 
I 
Hercules Powder 11 The Explosives X X 
Company, Engineer" 
ivilmington, Del. 
I Hubbard Mil'ling "Library of Chicken X X X Company, and Turkey Rai sing.11 
Mankato, Minn. 
Hugo Meyer, Inc. X X 
New York "Making of Lenses 11 
I 
International 11 Farmall Farming X X X I Harvester Co. 1 Marches onn Chicago, Illinois I 
I 
I' 
Kalamazoo Vegetable Three reels on paper X X X 
Parchment Company. making. 
Kalamazoo, Michigan 
I 
I 
I I 
I 
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Suitable for 
Source Title Sil. Snd. h b z gs jl 
X I Kerr Glass Mfg. Co. Write for Lists X X X I Los Angeles, Calif. I 
Kolynos Toothpaste "Clean Tooth Story 11 X X X 
Company, I 
New Haven, Conn. I 
Lincoln Electric Films on arc welding X X 
I Company, of pipe lines. Cleveland, Ohio. 
Linde Air Products Write for Lists X X X 
Company 
I 
Mid-Continent "Petroleum" X X I 
Petroleum Corp. 
Tulsa, Oklahoma 
Minnesota Highway nsafety on the X · X 
Patrol Streets" 
St. Paul, Minn. 
Nashua Mgs. Co., 11 Cotton from Seed X X X 
Boston, Mass. to Cloth 11 I· 
National Electric 11 Back of the Button" X X I 
Light Association, 
Ne~r York 
Northern Pacific "Travel and Scenic X X I 
Railway Company Pictures" 
St. Paul, Minn. 
Oakland Chemical 11 The Angel in the X X I I 
Company, Home 11 I New York 
I 
I 
::----- ---=-
Source Title 
Sui table for J 
Sil. Snd. h b z gs 
Otis Elevator Co., 11Riding Skyward" X 
New York 
Outboard Motors "Outboard Outings 11 X 
Corporation, 
Milwaukee, Wis. 
Packard Motor Car, 11 The Packard Factory 11 X 
Detroit, Michigan 
Pan American "Flying the Lindberg X 
Airways, Inc., Trail" 
New York 
Pennzoil Company, 
Oil City, Pa. 
"Farther, Faster, 
Safer" 
Pyrene Mfg. Company, 11 Flames, the Red 
Newark, New Jersey Robber" 
X 
X 
X 
X 
X 
X 
X 
X X 
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I 
CODE 
Barr 
B&H 
BIS 
. Cor 
E~ 
EBF 
FC 
FI 
KB 
~T 
McG-H 
OWI 
TFC 
USDA 
VG 
PRODUCERS AND DISTRIBUTORS OF FILM 
Arthur Barr Productions, 1265 Bresee Ave., California 
Bell-Howell Company, 30 Rockefeller Plaza, New York. 
British Information Service, 30 Rockefeller Plaza, 
New York. 
Coronet Films, Coronet Building, Chicago, Illinois • 
Eddie Albert Productions, Hollywood, California. 
Encyclopaedia Britannica, Wilmette, Illinois. 
Film Center, 45 West 45th Street, New York. 
Films Inc., 330 West 42nd Street, New York 18, N. Y. 
Knowledge Builders, 625 Madison Avenue, New York. 
March of Time, 369 Lexington Avenue, New York 17, 
New York. 
McGraw-Hill Book Company, 330 West 42nd Street, 
New York. 
Office of War Information, Washington, D. C. 
Teaching Film Custodians, 25 West 43rd Street, N. Y. 
United States Dept., of Agriculture, Washington, 
D. C. 
Vocational Guidance Films, Mahnke Productions, 
Des Moines, Iowa. 
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